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Colour—just now very rightly giving place to the drab tones 
of the industry of war— will be one of the most important features 
of the post-war world. Brilliant colours and pastel shades,.the special 


province of Beetle moulding powders, will help to bring 





cheerfulness and gaiety into the brighter world of 





> Fr 
peace to which we all look forward. Y>-HAR 






BRITISH INDUSTRIAL PLASTICS: LIMITED 
I ARGYLL STREET, LONDON, w.I 
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of he creative aims of man have constantly 
been limited by the materials available. When transport was 
rare we fashioned our homes from whatever came nearest to 
hand; where there was stone, we built of stone; where timber, 
of timber; where there was slate, we roofed with slate; where 
no slate, we thatched. In other words, we cut our coat according 
to our cloth. 

To-day, these problems have largely disappeared. New materials, 
new meters of construction have come to help us, ‘‘ Plastics ’’ 
perhaps most usefully of all. For many 
years Plastics have been our special 
study and our extensive knowledge is 


a) available to British Manufacturers. 
\ pil OIC 


LIMITED 






ANUFACTURERS OF MODERN PLASTICS MATERIALS 
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**Looks like a Lucky Dip,’’ 
thought Alice. “All these 
people plunging their hands into 
these baskets and bringing out 
handfulsof plastic parts.’’ Thisshe 
was informed was to en- 
sure uniformity of qualityan 
important sounding phrase 
which simply meant they 
were making sure that each 








Mn fa ¢\ ab 
wa “ree €. PY 
Wa ta tle 

Sig AN x 
\\ 

s ~ 

~ 

—— 


Alice in Plasticland—No. |! 
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‘lice sees things through to the finish 


plastic was as good as the next 
and worthy of bearing the *‘ Elo”’ 
name. ‘* You have to be in 
pretty good shape to go out inte 
the world with Elo on you,”’ 





piped a tiny plastic switch 
holder as it was hooked un 
out of the huge basket. 
** You certainly have.”’ said 
Alice and wandered on. 
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Full reliable information and data from Research Section, BIRKBYS Ltd., Liversedge, Yorkshire 
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THE GAUGE AND TOOLMAKERS’ 
ASSOCIATION LIMITED 





Established as a central national organisation 

to further the interests of and promote co-operation 

between all Manufacturers engaged in the Gauge and 
‘Toolmaking Industry. 


All information from the Secretary 
STANDBROOK HOUSE - OLD BOND STREET - LONDON W.1 
; Telephone: Regent 3451-2 
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The story of the BEKEN “DUPLEX” ingredients . : . however diverse . . . main- 
Mixer tells of that rare achievement . . . tained throughout. And it is all done in less 
the perfect mix! No longer is it necessary time and at lower power cost! There is a 
to be content with the customary glorified BEKEN Mixer to suit every process and 


*«stir’’ ; the scientifically de- any output. “Write us on 
signed intermeshing blades your own mixing problems, 
of the BEKEN achieve a 4 and we will tell you the 
perfect mix, with the 4 type of machine to do your 
correct proportions of the DUPLEX job better than ever before. 
Sole F Te/— 
Distributors * LAVINO {ty DON) LT D. CHAncery 6378 


103, KINGSWAY, LONDON.W.C.2. 


ee... ° E.HUNT&CO..LTD. 


RIPPLE ROAD, BARKING, ESSEX. 
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NO.2 OF A FERGUSON SERIES 




















y Greeks, from mere lumps of marble, 





created masterpieees in sculpture. Centuries 
before, the Chinese had produced exquisite 


filigree work carved in ivory. 


And in all climes, men limned clay to the 
desire of their mind. Later still, from mere 
lumps of coal the human brain evolved the 
complicated science of by-products, thus inter 


alia, establishing the Plastics Industry. 


And in this Industry are some of the 
keenest scientific brains, ever developing new 
types of synthetic resins, in a bewildering 
variety of adaptation to different require- 


ments. 


Fergusons are glad to be in such good 


company. 






Ferguson's Nest otite 


JAMES FERGUSON £ SONS LID 


MERTON ABBEY LONDON S.W.19 


Do dF R $. HARRISON & CO. PTY. LTO., Ae = 
85, Gurthis ae Uealen emis DELCLOS, Gignas, 39 Barcelona, Spain Phone: Mitcham 2283 5 
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WAR-TIME PRODUCTION DEMANDS 








and 
STERNOCLEANSE prevents dermatitis. It keeps your work- 
people free from industrial skin troubles easily, quickly and economically. 
STERNOCLEANSE IS NOT A “CLEANSER"—it is an antiseptic 
emollient cream which is rubbed into the skin before work, forming an 
imperceptible but impervious “ glove.” 
This effective, persistent barrier between the skin and irritating chemicals, 
etc., is easily removed by washing with ordinary soap and water, leaving 
the skin hygienically clean. Neither harsh “cleansers” nor violent 
scrubbing is needed. 


Use Sternocleanse No. | for protection against paints, grease, oil, tar, filings, etc. . 
Use Sternocleanse No. 2 for protection against soluble oils, spirits, chemical and water-wet solutions. 





SKIN SCREEN AGAINST DERMATITIS 
Packed in cases containing 35 tubes, 12 x 2-Lb. tins, 6 x 7-Ib. tins. Also in 28-lb."and \-cwt. kegs. 
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HYGIENIC CLEANLINESS == 








STERNOL LTD., FINSBURY SQUARE, LONDON, E.C.2 








* 


: Kelvin 3871-2-3-4-5. All iries should be addressed to : Also at 
Teicohone "tae undies, Phone, London.” Industrial Specialities Dept. 67 Bradford & Glasgow. 
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everyday Construction 


The advantages of using Jicwood ‘ X ' are so many 
that we can only state briefly a few of its uses. 
Jicwood ‘X', consisting of plywood, plastic or 
light metal skins permanently bonded. to a low 
density expanded plastic core, offers better 
thermal insulation than high grade cork ; it is 
vermin and bacteria proof; non-warping and 
above all, cpmbines great strength and rigidity 
without framework, yet can be made as light as 
0.6 Ib. per square foot. Its qualities suggest 


numerous uses, such as temporary housing 
(prototypes licensed by M.O.W. are erected), 


for practically all stressed applications. 
JICWOOD = LTD., WEYBRIDGE, SURREY 


Telephone: WEYBRIDGE 1600 Telegrams : UCWOOD, WEYBRIDGE 


a r partitions, panelling, doors, flooring, furniture, 
ICWOO fixtures ; in fact, Jiewood *X’ can be utilised 
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DANIELS 


250-TON DOWNSTROKE 
DOUBLE-ACTING 
PRESS 





Main Ram =... 18” diam. 
Return Rams.. .. 4” diam. 
SFOKE .. .« xc w» TH a 


Working Pressure 
2,240 Ibs. sq. in. 


Daylight (between tables) 26” 
Platen Size __,, »» 30” sq. 





Specification includes: Auto- 
matic prefiller valve; piston 
type single lever main control 
valve; electric or steam platens 
with thermostatic control, etc. 


Available for 
immediate delivery 





MAKERS : 


T. H. & J. DANIELS LTD., STROUD 


SOLE AGENTS : 


) ALFRED HERBERT LTD., COVENTRY 


c 
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LAMINATED 
SYNTHETIC 


RESIN 
IMPREGNATED 
° 
Tensile Strength 
4,000 Ibs. 
per square inch. 









































THE NEW INSULATION CO. LTD. 
GLOUCESTER ENGLAND 













































FULLY AUTOMATIC 
INJECTION MOULDING MACHINES 


OUTSTANDING FEATURES 


Frame construction provides unsurpassed rigidity 


Vertical arrangement of injection pump saves floor space and 
makes rear mould easily accessible. 


Central mould adjustment by crank handle, worm and worm- 
wheel drive supporting the mould plate in its centre, thus 
preventing flash. 


Pressure reducing and flow control valves provide extreme 
versatility for handling most varied materials. 


Toggle levers with steel cam faces take the entire force of the 
injection. Cam faces lubricated automatically. 


No loose connections or tie bars requiring to be tightened. 
Standard capacities 2 oz. to 22 oz. per shot. 


Sole British Representatives 
DOWDING & DOLL LTD. 


3 THE GREEN, WIMBLEDON COMMON, LONDON, S.W.19 
Telephone : Wimbledon 5395/7 Telegrams: Accuratoo!l, Wimble, London 
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Bronze of cellular 
structure impregnated 
with lubricating oil 





















“QOilite”’ reduces bearing 
failures to a minimum 
wherever it is applied to suitable 
components. The lubricant content is ample 

to cope with variations in speed and load over 

a considerable range, and will do this continuously 
during the life of the component, whilst, where 
necessary, additional lubrication can be readily 
embodied in the design without difficulty. Th> 
accuracy of finished dimensions and limits is equa! 

to that of the highest grade machined bearings, thus 
making for ease of assembly and fitting. As an 
alternative to force fitting, “ Oilite ”’ Bearings 

can be incorporated in Plastic Moulding 








during Moulding, but will require 
impregnating with Oil after processing. 


| Oe 


THE MANGANESE BRO 


HANDEORD WORKS. IPSWICH ELE 
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LEAD & ANTIMONY 


HESE metals are under Government Control. Their use is permitted for 
yj pene and approved purposes against licence obtained by the manufac- 
turers. The following are some of the high quality Lead and Antimony 
products we manufacture, and which, in their respective spheres, are as 
perfect as scientific research and long manufacturing experience can make them. 


WHITE LEAD : RED LEAD : ORANGE LEAD : LITHARGE 
SULPHIDES OF ANTIMONY : WHITE METALS 


and other Low Melting Point Alloys 
in Ingots, Castings and Extrusions 


Associated Lead Manufacturers, Ltd. 


The Cookson Lead and Antimony Co., Ltd.; Walkers, Parker and Co., Ltd. 
Locke, Lancaster and W. W. and R. Johnson and Sons, Ltd. 
Foster, Blackett and James, Ltd. 











Limpsfield Court, Oxted, Surrey. | Crescent House, Newcastle-on-Tyne. | Lead Works, Chester. 
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J.F.KENURE LTD. 
Faccs Roao, FELTHAM, Miopvtesex 


Uvite to 


TENAPLAS 


PIONEERS 4N PLAST/CS TD 
7 PARK LANE LONDON W | 





Telephone: FELtham 2604-56 


Sole Distributors for Electrical Applicotions: 



























HIGH DUTY HYDULIGNUM HAS BEEN 
DEVELOPED AFTER LONG RESEARCH OF 
THE FURTHER DEVELOPMENT OF PLASTIC 
BONDED WOODS. 


THE PLASTIC COATED VENEERS ARE 
COMPRESSED TO A DENSITY OF 
APPROXIMATELY 60 Ib./cu.ft 


EDGEWISE PRESSURE IS THEN APPLIED 
ARAISING THE DENSITY TO 82 lb.cuft 
“AND HICHER. 


mHIS TWO WAY PRESSURE RESULTS 
A MATERIAL OFFERING — 
BALANCED SHEAR VALUES 


GREATER HOMOGENEITY 
AND 

CLOSER CONTROL OF DENSITY 

WHICH HAS PROVED BY HARD. 

PRACTICAL TESTING = ITS SIGNIFICANT 


POTENTIALITIES IN THE FUTURE OF 
INDUSTRY 5 


HIGH DUTY _ 
HYDULIGNUM 


USED 'N THE PRODUCTION OF THE 
FAMOUS ROTOL PROPELLER BLADES 


HORDERN RICHMOND LIMITED - HADDENHAM +: BUCKS 
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From the beginning we have livea 


large production runs of injection 
mouldings, up to 16 ozs. weight 
per article. Can we help you 
with your particular problem ? re 


INJECTION MOULDERS L/d 


WESTMORELAND ROAD - LONDON °- N.W.9 
Telephone: Colindale 8868 & 886? 
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Head Office: BILLET ROAD + WALTHAMSTOW 
LONDON : E.17 








Putting the 


PRINT on 
PLASTICS 


IN BRILLIANT PAINT 


You can easily apply any lettering 
numerals or design in any colours to 
curved or flat plastic or other surfaces 
by TRAPINEX Paint Transfers (pat.). 
Or WE can print the subjects direct in 
TRAPINEX Paint on convenient flat 
surfaces. Brilliant and lasting effect. 
Sp and quotati on receipt 
of full particulars—no price list. 








TRAPINEX LTD., 
2, COMMERCE WORKS, 43, COM- 
MERCE ROAD, LONDON, N.22. 


"Phone: Bowes Park 2689. 
*Grams : Trapinex, Wood, London. 








Phone: Larkswood 2244 and 4461 6A 
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5 Trade 


“CELLOMOLD”’ 


Cellulose Acetate Compression 
and Injection Moulding Powders. 


“CHLOROVENE ” 


Polyvinyl Chloride Materials for 
Cable Sleevings and Insulations, 


Marks 


Synonymous with Dependability 


“CELLOBOND” 


Thermohardening and Thermo- 
plastic Adhesives for general and 
specific purposes. 


“ ROCKITE” 


Phenolic and Cresylic Moulding 
Powders, Resins, Extruded 


Sections. 


“BPOK ” 


Phenolic and Cresylic Synthetic Resins 
and Solutions. 


Extrusions, etc., etc. 


The needs of the moment and 
future requirements . can be 
adequately met by our range of 
Plastic Materials of proved merit. 


Modern Research and Manufacturing 
methods ensure highest quality grades being 
available not only for the War’ Effort 
but also for the Reconstruction Period. 


Sole Distributors : 








F. A. HUGHES & CO. LIMITED 


ABBEY HOUSE, BAKER STREET, 
WELbeck 2332 (5 lines). 


LONDON, N.W. 1 


‘Phone : Grams: Distancing, Norwest 


London. 


TAS/HU71 
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GEAR CUTTING. 
NO Cut Tufnol gear 
“ wheels on milling 

machine or shaper, 

using engineer’s 


milling cutters and tools. When the steel 
on shrouded gears is being cut reduce the 
speed from about 140 feet per minute to 
about 50 feet per minute. Back un- 
shrouded gear blanks with wood. A 
quantity of identical unshrouded gears 
can be cut in “ Banks”. Cut unshrouded 
ec blanks dry, use an oil lubricant when 
Further data is given in A 
our “ Manual on Machining cutting steel shrouded gears. 


~ TUFNOL Lt 


PERRY BARR BIRMINGHAM 228 






























ROSSELLS 


(ESTABLISHED 1845) 


{IGH GRADE STEEL MANUFACTURERS 


FOR NEARLY A CENTURY 


ALSO 


SPRESS NOUS 
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Have you thought 
of making use of 
Aluminium Powder 
in Plastic products ? 
We have, and are 
prepared to collab- 


orate with you. 


We welcome enquiries. 


NEST OS are ae OE | 
oe eS S E xX 


ALUMINIUM 











PLASTICS MARCH, 1945 





Yu We have the tools. But men are 
needed to use them. And it is evident in every 
‘comb-out’ that industry must supply the 
men, too. 

Yet industry will still be expected to 
keep output up at peak levels until the job 
is done. 

That's not such a tall order as it sounds, 
for admitting prodi:ious figures of output 
the methods generally lacked the stream- 
lining which makes all the difference between 
forcing out and flowing out. 

Attention must now be given to these 
finer points, not only to win the war, but to 
brace ourselves for—afterwards. 

Kardex has been solving many of these 
problems over the past five years, gathering 
experience, sorting data—and is now ready 
with practical solutions for this year's diffi- 
culties. If you have time, now, to think 
ahead, Kardex is ready to plan with you. 


3% PRODUCTION CONTROL, by A. R. Jackson. 
The above booklet presents an outline of production 
control problems and practical solutions.. Sent on 
application for t/- post free to Dept. P.10. Kardex 


systems are available only to ial industries. 












KARDEX VISIBLE CONTROL SYSTEMS 
1-19, NEW OXFORD STREET, LONDON, W.C.1 
CHAncery 8888 


“ADMINISTRATIVE MACHINE “TOOLS” 











———— — —- 
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YOUR FUEL 
WATCHERS 


and 
these— 


bring 


immediate RESULTS 


Have you realised just how big the 
tuel saving can be when a planned, 
efficient Fuel Watching system is 
operating in a factory? Resourceful 
factory managements have found in 
intensified Fuel Watching the answer 
to their fuel problems. 
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Don’t forget that there are Fuel 
Efficiency Bulletins to provide you 
with the latest * specialist ’ knowledge 
on almost every fuel subject— 
valuable advice at your finger-tips, 
ready to be put to full practical 
use. 


together they cannot fail 


The combination of a good Fuel Watching system and the intelligent use of your Fuel 
Efficiency Bulletins cannot fail to bring immediate and very welcome economies in 
the consumption of coal, gas and electricity. 


¥ Fuel Watchers’ Badges and additional copies of the 
Fuel Efficiency Bulletins can be obtained from the 
Regional Offices of the Ministry of Fuel and Power. 


ISSUED BY THE MINISTRY OF FUEL & POWER 









Foleshill Road, Coventry 
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Tel.c Coventry 88771 
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KING ELECTRIC BLOCKS 
LIFT A LOAD 


BY FINGER TIP CONTROL / 


Speaking of pressing 2 

button and getting the 

work done! Into the 

air and along it goes— 

just as easy as that. 

Three models available: 
Minor, Major and Mammoth, all 
built for continuous heavy duty. 
Overhead runways erected if required. 
BOOKLET ON LIFTING AND SHIFTING. 


WRITE FOR 
HITCHIN 
ic] foe ING LTD “Nas 
HITCHIN 960, MANCHESTER j NEWCASTLE) GLASGOW 
(10 lines) * CENTRAL 3947 24196 DOUGLAS 2798 
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Every H.P.M. press is equipped 
with its own self-contained 
hydraulic system. There is 
therefore no wastage of power 
and no long, cumbersome pipe- 
lire. Maintenance costs are 


reduced to a minimum. 


Gil has replaced water as 
a pressure medium. 


Lubrication is automatic. 


JL BIRMINGHAM MANCHESTER LEEDS 
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Produced 
on 

9 oz. Press 

75 cycles 
per 
hour 

















18 or 36 oz 
Vertical Clamp 
Machine 


« COVENTRY * ENGLAND * 


NEWCASTLE 
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CLEVER PEOPLE, THESE CHINESE . . . though 
in the case of this imposing object the dexterity belongs to two firms on these 
small islands, to wit, Bakelite Limited who made the Bakelite Laminated and 
Messrs. J. Burns Ltd. of Chadwell Heath who so skilfully machined it. The 
pagoda-like result is in reality a gauge for measuring the internal accuracy cf 
shell noses, one of the many war products being made from Bakelite Laminated. 










TREFOIL 


BAKELITE PLASTICS 


REGD. TRADE MARKS 


Pioneers in the Plastics World ; 


BAKELITE LIMITED, 18 GROSVENOR GARDENS, LONDON, S.W.I ont 
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Plastic Tools and British Publicity 


j ws set of excellent photographs sent 
to us on the above subject by Mr. 
H. Carl Martin, and which we reproduce 
on pages 124, 125 and 126 of the present 
issue, portray the advanced state of this 
production in Great Britain, at least so 
far as the Bristol Aeroplane Co., Ltd., is 
concerned. 

We have not the slightest doubt, as 
Mr. Martin points out, that we have as 
much knowledge as America has on this 
subject, and certain individuals in the 
Ministries who have been enabled to 
visit American factories also agree with 
this statement. 

When, however, Mr. Martin says 
‘‘but in the publicizing and presentation 
of our efforts we have much to learn,”’ 
he makes an accusation which is as incor- 
rect as it is correct, by which cryptic 
statement we mean that it is only about 
51 per cent. truthful,’and that there is 
much more behind it all than Mr. Martin 
knows, presuming that he does not know 
much about technical publications. 

Every one of us in this country will 
freely admit that the United States is far 
more publicity-minded than we can ever 
be or want to be. The 132,000,000 popu- 
lation spread out over 3,000,000 square 
miles obviously needs different treatment 
by sales organizations than does our small 
island. In such a big country as the 
U.S.A., one must advertise and publicize 
or perish industrially. This necessity to 
tell the people one’s story naturally and 
inevitably applies also to the scientifically 
controlled industries, which are mentally 
alert to the value of propaganda to them- 
selvts, to industrial science and to the 
Nation as a whole—with the result that 
there is a continuous spate of scientific 
and technical literature into the offices of 
technical publications, thus making the 
editor’s job almost a joy! 


The quality of much of this scientific 
and.technical information is as high as, 
although not, we should say, higher than, 
any in the world and is often better 
presented than any similar journal else- 
where. As for quantity (for reasons 
already described) it is generally twice 
as great as British or other foreign 
journals. 

The same credit can often be given to 
the less highly scientific, but still tech- 
nical, journals. Often certain American 
journals have been accused, in some 
technical articles, of hiding more than is 
divulged, but we have not noticed this to 
be an American fault only. It is difficult 
not to sympathize with manufacturers 
who-wish to keep certain aspects of their 
work secret. 

There is another American propensity at 
which many in this country look askance, 
finding the propaganda principle a bit 
too steep on occasion. Thus the photo- 
graph of a new material, new device or 
machine almost invariably contains a 
human figure. If the figure is there to 
give some idea of the size or use of the 
object—well and good. We try to do 
this ourselves. When the figure seems 
merely to be introduced to indicate what 
immaculate and beautiful blondes the 
factory contains, it all seems a waste of 
paper and misdirection of the eye, in a 
technical journal. 

The truth ‘is that, on the whole, the 
technologists of this country prefer very 
hard tack to embellishments of any sort. 
It is also rather a matter of difference in 
national character which would be diffi- 
cult to alter. 

But there is one aspect of the case in 
which this country lags dreadfully 
behind. Technologists and_ technical 
concerns do not rush headlong into 
editor’s offices with magnificent articles, 
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magnificently illustrated. Indeed, often 
enough, industrialists forbid their 
workers any sort of technical writing 
whatsoever, or at least such articles have 
to be dragged. out of them like recal- 
citrant teeth. Publicity has always been 
viewed with suspicion, although happily 
some improvement in the past 10 years 
has been noticeable. ’ 

The whole difference has been intensi- 
fied by war, and British journals shine 
much less in consequence. There are 
certain truths, however, which readers 
must assimilate. 

There is no need to elaborate the chief 
reasons, lack of paper and lack of labour. 
We have yet to see an American journal 
that has suffered from either of these~ 
causes or from the lack of ink of all the 
colours of the rainbow. Several Ameri- 
can technical journals possess about a 
dozen editors, while many a British 
journal is run by one editor and half a 
secretary. 

What also breaks the hearts of most 
technical editors in this country is the lack 
of co-operation between the Ministries 
and the technical journals, with the 
possible exception of the aviation’ jour- 
nals. For example, while, quite rightly, 
a good many productions in industry are 
on the secret list, there seems no willing- 
ness to take them off even long after the 
necessity has departed. The Ministries 
do not seem to realize, as America does, 
the urgent need to tell the world the part 
we play in the war. 

The world has fondly imagired, for 
example, that the war on the western front 
is being fought solely by Canadians and 
Americans, whereas, under great stress 
no doubt, the War Office has at last been 
forced to admit that the Ist Canadian 
Army is composed of 80 per cent. British 
troops! In like manner, we were allowed 
to publish two articles on peculiarly 
British plastics manufactures only after 
they had appeared in the foreign Press 
months before. 

For Mr. Martin’s information, we may 
add that his own letter and photographs 
so staggered the Ministry to which they 
were- submitted for publication in this 
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journal that permission was_ received 
only after 10 days had passed, thus mak- 
ing publication in the February issue, 
for which they were intended, quite 
impossible. 

To sum up, we are of the opinion that 
American technical journals are, in war- 
time, mucl» better in all ways than the 
British, for much the same reason that 
French journals are much poorer than 
ours, and that Dutch, Belgian, Czecho- 
slovakian and _ Polish technological 
papers do not exist at all. In peace-time, 
well, as friend Professor Joad might say, 
it depends upon what you mean by 
““ better.”’ 


Production Figures 


r seems a great pity that with the 
exception of the coal and steel indus- 
tries, so few figures for British production 
are available to the public. It is true 
that we can easily get export figures of 
a particular commodity, for they are 
there for anybody to examine in the 
Board of Trade returns. Unfortunately 
such exports bear no known ratio to pro- 
duction tonnage or value. 

Individual factories and companies 
have, in the past, steadfastly refused to 
divulge them. It is traditional in this 
country, when one asks for figures, to be 
received with a cold, blank stare, as if 
the information were solely a private 
affair, the question indelicate, and the 
questioner impertinent. 

It is, of course, a private matter and 
part and parcel of our jealously guarded 
system of private enterprise which we 
consider most suitable for the British 
character; but it does seem to us to be 
one of the more foolish parts, and even 
dangerous, when we begin to hope for 
wider fields to conquer in the economic 
sphere. 

The question refers almost solely to raw 
material production and not, of course, to 
finished goods production or capacity. 
The plastics moulder, to give an example 
in our own industry, is often only too 
glad to give figures of his output and 
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always glad to give them of his capacity. 
Raw material figures, however, are strictly 
verboten, and although the information 
or: national production and capacity has 
long been in the hands of Plastics Control 
and of the Ministry, it seems doubtful 
that it will be made public. 

What the real reason behind such 
reticence is, is somewhat difficult to dis- 
cover, and yet the secrecy is maintained 
by companies large and small, all of 
the type that in its interior working must 
possess all the statistics, mathematical 
and otherwise, connected with its 
business. 

We remember undertaking the follow- 
ing foolish telephone conversation with 
a friend who should be in the know :— 

Us: I say, Higginbottom-Jones, what’s 
the polystyrene production over here? 

H.-J.: Sorry, Mr. .Nitwit, we’re not 
allowed to say. 

Us: I only want rough figures (as if 
we did!). Is it 1,000 tons a year? 

H.-J.:Er—no. I shouldn’t think it’s 
as high as that. 

+ Us: Is it as low as 50 tons a year? 

H.-J.: Er—no. More than that I 
should think. 

Us: Well, I'll put it at 300 tons. 

H.-J.: Er—well it’s of that order. 

Us: Oh! go to... Kamchatka. 

How stupid, you may say, but, except 
for slight fantasy, it’s a replica of the talk 
we had. Yet all of us, whether publi- 
cists or manufacturers, should have such 
information at our finger-tips if we are to 
promote and encourage sales. Surely the 
data are required if a national effort is to 
be made in our future export drives. We 
seem to be working in the dark. 

The Americans have never been 
reticent and, we believe, they have not 
suffered as a consequence. They are the 
biggest manufacturers of plastics in the 
world and give chapter and verse as to 
their position. The latest figures for that 
country, and they are very up to date, 
have been given by Dr. Gordon Kline at 
a recent symposium held by the American 
Society for Testing Materials. We give 
the table in the next column. 
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U.S. Plastics Production (Millions of Pounds). 








: 1944 
Material 1940 1943 (estimated) 
Cellulose : 
Nitrate ~ a 12 20 20 
Acetate... a 24 55 55 
Acetate butyrate .. 
Acetate propionate 8 32 34 
Ethyl cellulose 
Thermoplastic : 
Polystyrene ae 2 6 7 
Methacrylate 0 3 37 50 
Polyvinyl .. ae 18 83 108 
Coumarone, etc. .. 36 55 55 
Alkyds ss - 100 100 100 
Thermosetting: 
Phenolics .. ow 93 152 176 
Ureas i s 22 65 75 
Totals .. ie 318 605 700 
(Styrene monomer), 15 350 405 














It would be a bold man who would say 
they were of no use in international 
trading affairs. 


Materials for Caravans 


We were delighted to note that several 
plastics concerns were able to show 
examples of available materials at the 
Conversion of the Caravan Industry held 
on February 27. Among those which took 
part were the following :— 

Barter Trading Corporation: Beetle 
Bond synthetic resin adhesives, hot or 
cold setting, for jointing wood, etc. 

B.X. Plastics, Ltd.: Isoflex insulation, 
cellulose-acetate sheets, rods and tubes, 
Armourbex (reinforced acetate), etc. 

Jicwood, Ltd.: Jicwood X, a sandwich 
material comprising ply, metal or plastic 
skins, resin-bonded to an expanded core. 

Expanded Rubber Co., Ltd.: Thermal 
insulations, Butazote, Rubazote and 
Plastazote, all expanded types. 

Bakelite, Ltd.: ‘‘ Warerite’’ veneers 
for panelling and lining caravans and for 
table tops. Vinylite curtains and floor- 
covering materials. 

I.C.I., Ltd.: Plastic materials for fur- 
nishing and constructing caravans, trans- 
parent plastic windows, plastic materials 
for table tops, wash bowls, etc. 
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Plastics in Tool, Jig: and 









PLASTICS 107 


Fixture Construction Contd.) 
By E. E. HALLS 


bbe previous section of this article 
dealt with the phenolic resin laminated 
wood product generally recognized under 
the description of ‘‘ densified laminated 
wood.’’ This material is relatively a new- 
comer to the plastic field, but one that has 
already established a position in the field 
for which it particularly caters, viz., tools, 
jigs and fixtures, especially large ones 
for quantity production. The economy 
of using such material, and the easy 
handling of the tools made from it, as 
well as the speed of fabricating such 
items, have meant war production in air- 
craft manufacture that, by the normal or 
orthodox procedures, would probably be 
beyond the bounds of practical endéav- 
our. Practical application always, or 
nearly always, has to provide the final 
proof of most technical assertions, how- 
ever soundly they may be developed, 
calculated or planned. War conditions, 
by virtue of necessity or availability of 
opportunity, have provided the means of 
obtaining answers. to many problematic 
questions, and the feasibility of produc- 
ing and utilizing densified laminated wood 
is one such proposition that has been 
answered in. no- uncertain’ terms. 
Undoubtedly everyone hopes that the 
co-operative effort throughout industry 
under war conditions will continue in the 
competitive and individualistic atmo- 
sphere of post-war industry. Under those 
conditions, as uses for the material for 
tool purposes in a few selected industries 
diminish under the restricted output, they 
will be developed in other industries as 
they rapidly revive. 

The phenolic resin laminated woods 
represent the first of the plastic stock 
materials discussed. The next materials 
to fall naturally in sequence for con- 





sideration are the other phenolic lami- 
nateds. The chief. members are the 
fabric and paper laminates, but for special 
purposes asbestos and glass laminates can 
give service. 

The phenolic fabric laminated materials 
in the form of sheet and board are made 
in much the same way as the laminated 
woods. Selected cotton and linen fabrics 
are impregnated with synthetic resin 
through the medium of phenolic resin 
spirit solutions. The impregnated fabric 
is thoroughly dried without permitting the 
resin to cure, and a number of super- 
imposed layers are pressed together 
between heated platens and cured to form 
compact, homogeneous boards or sheets 
of great hardness. The pressure used is 
of the order of 1 ton per sq. in. and the 
temperature in the neighbourhood of 
350 degrees F. Close control of pressure 
and temperature, as well as the period of 
time under pressure at the temperature, 
determines the quality of the material 
produced from the impregnated fabrics. 
This term ‘‘ quality ’’ includes mechanical 
characterists of tensile strength, impact 
strength, flexibility, and hardness, physi- 
cal properties of density, water absorp- 
tion and stability of dimensions under 
service conditions of fluctuating heat and 
humidity, resistance to water, cutting 
emulsions and oils, resistance to solvents 
and to chemicals, and, of course, elec- 
trical properties. The other factor that 
contributes to identifying these qualities 
is the ‘‘compositional’’ aspect. This 
includes the nature of the fabric used, the 
composition of the fibre, the structure of 
the fibre, its arrangement in the weft and 
warp, the. count or number of threads in 
each direction, and the mode of inter- 
weaving them. It embraces the precise 
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nature of the phenolic resin employed 
for impregnating the fabric, the degree of 
impregnation and the resin content of the 
impregnated material, or ratio of resin to 
fabric. It can also include the mode of 
build-up of the lamine—that is, whether 
all lamine are of the same material, or 
surfaced with sheets of a different grade, 
or, again, whether different grades are 
alternated in the stack. Further, it is 
possible to stack with all lamine having 
the weft in the same direction, in 
alternate directions, or crosswise. 

Much of the phenolic resin fabric 
laminated produced, if not the majority 
of it, is employed for electrical purposes, 
but high mechanical strength is required 
even in such applications. The remainder 
is probably used for mechanical or 
chemical applications. Practically the 
whole of the material produced may be 
described in general terms as being hard 
and rigid, mechanically strong, high resin 
content, low water absorption, fully cured 
and therefore practically unaffected by 
solvents, oils and many chemicals. The 
material can be machined relatively 
easily, i.e., sawn, milled, drilled, etc. 
Thinner sizes up to }-in. thickness can 
be blanked or punched, or punched and 
sheared in compound tools. The higher 
the resin content, and the finer the fabric 
lamine, the cleaner is the finish. 

Phenolic fabric laminated is produced 
in sheets from 1-64-in. thick upwards, the 
bulk of production being in the range up 
to 1 in., although much is manufactured 
in greater thicknesses, even up to 8 ins. 
Sheet sizes may be up to about 7 ft. by 
3 ft. 6 ins. Some of the thicker sheets, 
e.g., 3 ins. to 4 ins., are sawn to size by 
the manufacturer, and sold as blocks, 
similar in shape to bricks, and used a: 
buffer blocks. The impact character- 
istics of the material qualifies it for such 
purposes. 

In the assembly of phenolic fabric 
laminated, the individual pieces can be 
built up by the usual methods of screw- 
ing and bolting, but dowelling and 
cementing may also be used. 

Compared with the resin densified 
laminated wood, the phenolic fabric 
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laminated is probably rather more severe 
upon cutting tools. Its mechanical 
strength values for tensile, compression 
and shear are lower, but adequate, and 
impact strength is very good. All grades 
except the special low resin’ content 
materials are of very low water absorp- 
tion, superior to the densified woods, 
and- therefore superior for dimensional 
stability in these respects. 

-The nature of the phenolic fabric 
laminated sheets and boards is illustrated 
by the information contained in British 
Standard Specification No. 972, 1941, for 
Synthetic Resin Bonded Fabric Sheet for 
Electrical and Mechanical Purposes. 
This can be used satisfactorily as the 
basis of purchase by concerns not familiar 
with the material, whereas those in the 
electrical industries would be _ well 
acquainted with it, and would have their 
own company purchasing specifications. 
In relation to the present subject, an 
abstract of the salient features which are 
apt from this document would be useful, 
and is given in the following:— 

The specification covers three qualities 
of synthetic resin bonded fabric sheet in 


thicknesses ranging from 1-64 in. to 4 ins.’ 


Some of the requirements are optional, 
while others are mandatory, but for the 
immediate purpose no distinction will be 
made because the interest lies rather in 
the mechanical and physical qualities 
represented. At the same time, the 
requirements will be dealt with in the 
sequence of the clauses as set out in 
the specification. 

The three grades are classified on a 
basis of the number of threads per inch 
in weft and warp, as measurable in the 
finished product. This is a useful mode 
of classification, and the three qualities 
covered are as under:— 

Type A, having a number of threads 

per inch, weft and warp, greater than 
100. Of the materials covered in the 
specification, type A possesses the 
highest mechanical strength, and the 
best machining and _ punching 
qualities. 

Type B, having a number of threads 

per inch, weft and warp, greater than 
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Table 7.—Tolerances on Thickness for 
S.R.B. Fabric Sheet, B.S.S. 972. 











Maximum permissible 
tolerance on nominal 
Nominal thickness of thickness, plus or minus 
sheet, ins, 

Type A | Type B | Type C 

in, in, in. 

as 0.0035 - 

as 0.005 ~ _ 
Above .1, up to jb inc. 0.007 0.010 0.010 
Above 1 up to, } inc. 0.009 0.012 0.012 
Above i up to 4} inc. 0.013 0.018 0.018 
Above up to ; inc. 0.023 0.030 0.030 
Above up to j inc. 0.030 0.040 0.040 
Above ; up to1 inc. 0.037 0.050 0.050 
Above 1 up to 1} inc. 0.046 0.060 0.060 
Above 1} up to 2 inc. 0.057 0.080 0.080 
Above 2 up to 2} inc. 0.067 0.100 0.100 
Above 2} up to3 inc. | 0.077 0.120 0.120 
Above 3 up to 34 inc. | 9.088 0.140 0.140 
Above 34 up to4 inc. | 0.100 0.160 0.160 














45 and less than 100. Its’‘mechanical 
strength and machining and punch- 
ing qualities are intermediate between 
those of types A and C. 


Type C, having a number of threads 
per inch, weft and warp, from 35 to 

45. The mechanical strength, and 
machining and punching qualities, 
are not so good as those of grade B. 
While all of these grades machine well 
and can yield smoothly finished surfaces, 
providing, of course, that appropriate 
techniques are developed, it is generally 
found that sheets made from the finer 
weaves of cloth machine and punch better 
than the coarser ones. It must not be 
thought, from the classification based 
upon the thread count, that the fabric 
tends to obtrude from the _ surfaces; 
.actually the pattern of the weave is 
clearly distinguishable, but only through 
the transparency of the surface layer of 
varnish. With rough sawing, the ends 
of the fabric may be ‘exposed at the 
edges, and with the coarser weaves the 
resin may powder away from between the 
threads. With machined edges, as pro- 
duced by milling or by using an abrasive 
or ‘‘elastic’’ wheel, this does not occur 


and no troubles arise from this feature 
during normal usage. 

The specification stipulates that similar 
fabric shall be used for every layer in the 
sheet in order to give uniformity. Sheets 
shall be 


smoothiy finished and free 
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from detrimental iocal deformation, 
splitting and blistering. Flatness of 
sheets, which is an important feature if 
large areas of the material are used in 
tools, is covered for thicknesses of } in. 
in and above. The sheet is laid without 
restraint, concave side up, upon a flat 
surface and tested with a straight-edge. 
Maximum departure from the straight, at 
any point on the surface of the sheet, in 
any direction, is limited to a maximum 
of 0.250 in.; 0.110 in. and 0.028 in., 
under 36-in., 24-in. and 12-in. straight- 
edges respectively. 

Thickness tolerances are greater than 
those necessary for metal with which tool- 
makers are more accustomed, and those 
from the specification are reproduced in 
Table 7. 

Density is noted, with stress placed 
upon the fact that density in itself is not 
necessarily an indication of the quality of 
the material. The volume/weight ratio 
is given as 20 cubic ins. per pound and 
specific gravity as lying between 1.32 
and 1.38. 


Minimum tensile strength values of 
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Fig. 55.—Water absorption of S.R.B. 

fabric sheet. Maximum limiting curve 

of B.S.S. 972. 
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WATER ABSORPTION—PER CENT. BY WEIGHT 
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Fig. 56.—Water absorption of S.R.B. fabric 
sheet. Maximum limiting curve of B.S.S. 
972, converted to approximate per cent. 
by weight. 


14,000, 10,500 and 9,000 Ib./sq. in. are 
required for materials to types A, B and 
C respectively. 

Maximum water absorption values are 
covered by a limiting curve which is 
reproduced in Fig. 55. The determina- 
tion is made upon the usual test pieces, 
1} ins. sq., by the thickness of the sheet, 
except for thicknesses above } in., which 
are machined down to } in., leaving one 
original surface unmachined. Edges of 
the specimens are smoothed with No. 0 
sandpaper and freed from dust, oil, etc. 
They are conditioned for 18 to 24 hours 
at 15 to 25 degrees C. and 75 per cent. 
humidity before testing. The latter com- 
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grams per standard specimen, a com- 
mendable procedure for inspection test 
purposes. However, for comparison with 
data given on the resin densified lami- 
nated woods, the approximately equiva- 
lent curve to express them in terms of 
water absorption per cent. by weight has 
been calculated and is present in Fig. 56. 
From this, the low water absorption 
values are clearly demonstrated, 
Satisfactory punching and machining 
qualities are covered ‘virtually by trials 
made in accordance with recommenda- 
tions of the manufacturers of the material. 
Resistance to compression is covered by 
a test on a specimen 1 in. cube plus or 
minus 0.010 in., the specimen being built 
up with several layers of material when 
necessary, or by machining down to 1 in. 
for sheets of greater thickness than 1 in., 
retaining one unmachined surface. All 
burrs must be removed from edges. The 
test is carried out at normal temperatures 
of 15 to 25 degrees C. A bedding load 
of 300 Ib. is first applied, and the height 
of the specimen is measured under this 
load. A proof load totalling 10,000 Ib. 
(including the bedding load) is applied 
over a period of from half to one minute. 
The height of the specimen is remeasured 
under this load at the end of one minute’s 


application. A maximum yield of 4 per - 


cent. is permitted, and no.signs of 
deterioration from cracking, splitting or 
delamination shall be detectable. 

Cross breaking strength is specified on 
specimens } in. by } ‘in. by 6 ins. long, 
tested flatwise on V-blocks 4 ins. apart. 
The load is applied centrally through a 
V-block at such a rate that the specimen 
fractures in 14 to 24 mins. The modulus 
or rupture in lb./sq. in. is calculated 
from the formula :— 


- Breaking load (Ib.) x length between supports (in.) 





3 
" breadth (in.) X depth? (in.) 


prises weighing before and after immer- 
sion in distilled water at 20 degrees C. 
plus or 2 degrees C. for a period of 24 
hours. The specimens are then wiped 


dry and reweighed within two minutes. 
It will be seen that the water absorption 
values are expressed in terms of milli- 


The specification minimum values for f 
are 20,000, 18,000, 16,500 Ib./sq. in. for 
the three types A, B and C respectively. 
The test is only applied to thicknesses 
of 0.5 in. and upwards, and it is also 
stipulated that the specimen must not fail 
by splitting along the lamine. Obviously, 
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if thinner materials are involved, pro- 
vided they are not too thin, a similar set 
of test conditions can be devised. 

The test for resistance to hot oil is 
interesting to note, because it is quite a 
severe one. A specimen about 3 ins. sq. 
is immersed in transformer oil, which is 
very thin and penetrative, at 110 to 
115 degrees C. for 24 hours. Examined 
after this treatment, the specimen must 
show no signs of splitting, blistering, dis- 
integration or of appreciable warping. 

This brief consideration of a standard 
specification not only conveys a full im- 
pression of the nature and quality of the 
material under discussion, but it also 


Table 8.—Tolerance on Sheets, Laminated 
Synthetic Resin Fabric Base, B.S.S. 668. 








Maximum permissible 
Nominal thickness of sheet tolerance from 
or gear blank nominal thickness, 
plus only 
} in. and below j in. 0.050 in 
7 in. and below 1 in. 0.060 in 
1 in. and below 14 ins. 0.070 in 
14 ins. and below 2 ins. 0.085 in. 
2 ins. and below 3 ins. 0.115 in 
3 ins. to 4 ins. 0.140 in 








impresses the fact that the material is one 
which is well established and com- 
mercially standardized. 

At this stage, it is apt to point out that 
exactly similar material is procurable in 
the form of rod. This may be machined 
from sheet of suitable thickness, or from 
the rolled impregnated fabric, compressed 
and cured im a mould, that is, rolled and 
moulded symthetic resin bonded fabric 
rod. This second type should obviously 
possess greater mechanical strength, 
especially to cross breaking in all direc- 
tions to the axis. Again, similar material 
can be procured in tubular form, and it 
is also practicable in angle or section, or 
moulded to special shapes. For tool work, 
however, it is generally necessary to 
choose commercially available _ stock 
shapes and sizes. 

An earlier British Standard Specifica- 
tion, No. 668-1936, covered the same type 
of material, ‘‘ Laminated Synthetic Resin 
Bonded Sheet (Fabric Base) of use as Gear 


. thicknesses of 2 in. 
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Material.’’ It will thus be noted that this 
material is for a special purpose, and 
examination of the specification shows it 
only covers one grade and that it is not 
so comprehensive in its requirements 
clauses. Mechanically, the material cor- 
responds approximately to type C of the 
later specification, No. 972. No require- 
ments for weave are included, and to-day 
it is thought that the fine weave material 
would generally be preferred for gears, 
especially for those having fine teeth, or 
for the smaller sizes. The thickness range 
covered is from } in. to 4 ins., and the 
material is defined as one having medium 
to high mechanical strength and wearing 
properties, good machining character- 
istics, low moisture and oil absorption, 
with consequent small tendency to swell, 
and possessing the advantage of silence 
when meshing with metal gears. The 
grade covered is stated to be suitable for 
the production of high-class gears, having 
teeth 16 DP or larger, by the usual engin- 
eering methods. It is considered that the 
grades to BSS 972 are equally suitable 
and that, moreover, much material less 
than 4 in. in thickness is used for gears, 
so that the scope of the old specification 
is not sufficiently wide. 

Tolerance on dimensions in BSS 668 ix 
rather wider than in BSS 972, this no 
doubt being due to its earlier appearance 
and the commercial advancement mean- 
while. This cam be seen from the values 
reproduced in Table 8. The standard 
of quality for finish, flatness, density, ten- 
sile strength (minimum 8,500 Ib.), resist- 
ance to compression (maximum 4 per 
cent.), cross breaking strength (minimum 
16,000 lb./sq. im.), and machining quali- 
ties are closely identical, the numerical 
values approximating to those ‘ for 
BSS 972 type C. Water absorption is 
limited to 0.60 per cent. maximum for 
and over, lesser 


thicknesses to be subject to agreement 
between purchaser and supplier. This 
value is of similar order to that in 
BSS 972. The hot-oil test conditions are 
a little different. It uses a test disc of 
6 ins. diameter plus or minus 0.125 in. 
with a central hole 1 in. diameter. It is 
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Table 9.—Water Absorption Values, Per 
Cent. Gain During 24 Hours’ Immersion, 
for Phenolic Resin Fabric Laminated Sheet. 











Water absorption per cent. by weight 
Sample] Thickness 
No. —inches 
Coarse weave Fine weave 
1 0.031 2.10 2.00 
2 2.75 3.10° 
3 0.062 2.15 1.33 
4 1.92 2.00 
5 0.093 1.50 1.00 
6 1.23 1.65 
7 0.125 0.75 0.65 
8 1.15 0.85 
9 0.250 0.28 0.25 
10 0.62 0.48 
11 0.500 0.27 0.28 
12 0.41 0.39 
13 0.750 0.21 0.23 
14 0.25 0.20 
15 1.000 0.15 0.16 
16 0.20 0.19 














3 in. thick, and shall not include the 
is in. of thickness nearest to either face 
of the sheet. The test is made ir trans- 
former oil at 95 degrees C. to 100 
degrees C. for an immersion period of 72 
hours. The test disc, which shall be 
smoothly finished on all faces, is measured 
for diameter in four marked directions 
equally spaced around the circumference 
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Fig. 57.—Water absorptions of phenolic 
resin fabric laminated sheet upon extended 
immersion. Thicknesses as in Table 10. 
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with micrometer callipers, at room tem- 
perature before test. After test, it is 
wiped free from oil, cooled and re- 
measured at room temperature across the 
same four diameters. From the average of 
each set of readings, the change in dia- 
meter, contraction or expansion, is 
obtained and expressed as a percentage of 
the measured diameter before the treat- 
ment. It must not exceed 0.10 per cent. 
for sheet of thickness 1 in. and over, while 
for thinner sheets, purchaser and supplier 
are left to agree upor: a value if the test 
is required. The oil-immersion test is a 
valuable one and obviously the specifica- 
tion leaves something to be desired in not 
covering all thicknesses of sheet within 
its scope. 

This rather detailed account of the 
phenolic fabric laminates is given first 
to show established British standards for 
the material, these naturally being a few 
years behind commercial practice. so that 
the practical situation is even more 
favourable, and secondly to show another 
material that can fulfil similar functions 
to the resin densified wood laminates. 
Additionally, it has an established field for 
gears, and pulley wheels, and for guide 
wheels, rollers, bobbins or spools as used 
for textiles, wires, etc., in various wind- 
ing and transfer operations. 

Regarding commercial materials, these 
can be procured well within the stand- 
ard specification limits. Table 9 gives 
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Fig. 58.—Typical maximum curve for moist- 

ure absorption by phenofic resin fabric 

laminated sheet, coarse and fine weave 
grades. 
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Table 10.—Water Absorption Values upon Extended Immersion for Phenolic Resin 
: Fabric Laminated Sheet. 











: Water absorption per cent. by weight in period of :— 
Sample Weave Thickness, 
No. inches 1 day 7 days 14 days 21 days 

1 Coarse 0.031 21 5.2 5.8 5.9 

2 Coarse 0.062 21 3.6 3.9 4.0 

3 Coarse 0.093 1.2 2.9 3.4 3.5 

4 Coarse 0.125 0.7 1.8 2.3 2.7 

5 Coarse 0.250 0.3 0.9 1.3 2.0 

6 Coarse 0.500 020 0.65 0.92 1.5 

7 Coarse 1.000 0.14 0.42 0.61 1.0 

8 Fine 0.031 2.1 2.7 2.8 2.8 

9 Fine 0.062 1.2 2.8 3.3 3.5 
10 Fine 0.093 0.75 2.5 2.8 3.0 
11 Fine 0.125 0.60 1.7 2.3 2.6 























water absorptior: figures for an immersion 
period of 24 hours obtained on a number 
of different thicknesses and_ grades. 
Table 10 gives water-absorption values 
for extended periods. Fig. 57 shows the 
latter graphically, while in Fig. 58 
is given a curve for maximum _ water 
absorption (24-hour period) for two grades 
of phenolic fabric laminated that are 
worked to in practice. This matter of 
water absorptior: is chosen to represent 
the quality of commercial material be- 
cause it is so important in representing 
uniformity of quality, resin content and 
efficiency of impregnation, bonding and 
curing, and an indication of the stability 
of the material generally. 

These phenolic fabric laminates are less 
absorptive to water, oil and atmospheric 
humidity, and, therefore, less susceptible 
to. dimensional changes, than are the 
ordinary resin densified woods. Likewise, 
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Fig. 59.—Moisture-content curve for 
phenolic resin fabric laminate. 


under normal conditions, they have a 
lower water content. This can be deter- 
mined on 14 in. sq. conditioned speci- 
mens and is conveniently carried out by 
heating for six hours at 110 degrees C. 
The main loss in weight is due to moisture 
evolved from the fabric (paper on wood) 
lamine, but it does include a little organic 
volatile matter. However, for the present 
purpose it is sufficiently accurate to take 
this loss in” weight, expressed as a per- 
centage of the original weight, as the 
water content of the material. For the 
resin densified wood of thickness 0.5 in., 
a typical moisture-content value is from 
9 per cent. to 10 per cent. The phenolic 
resin fabric laminated sheets show appre- 
ciably lower values, as can be seen from 
the test results given in Table 11. A 
typical maximum limiting curve for a 
range of thicknesses ,is given in Fig. 59. 


Table 11.—Moisture Content Values for 
Phenolic Resin Fabric Laminated Sheet. 











Moisture content, per cent. 
Sample} Thickness, | loss in weight, 6 hrs. at 110°C. 
oO. inches 
Coarse weave Fine weave 
1 0.031 4.46 3.42 
2 2 * 3.95 3.20 
3 0.062 3.60 2.67 
4 ‘a 2.15 2.55 
5 0.093 3.05 2.15 
6 - 2.86 1.95 
a 0.125 2.94 2.60 
8 ‘i 1.60 2.45 
9 0.250 1.95 1.63 
10 i 1.80 1.70 
11 0.500 1.50 1.53 
12 “ 1.05 1.10 
13 0.750 1.25 1.18 
14 “ 0.95 0.92 
15 1.000 1.23 1.10 
16 “A 1.07 1.05 
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Table 12.—Laboratory Test Values on 
Phenolic Resin Fabric. Laminated Rod, 
Rolled and Moulded. 








Water | Moisture Weave, : 
— absorption,| content, | threads per Pa, 
: per cent. | per cent. inc 
1 0.60 2.2 78 x 82 2.0 
2 0.15 1.0 108 x 120 2.0 
3 0.45 2.5 76x 74 2.0 
4 0.28 1.6 112 x 115 2.0 
5 0.45 1.4 x  m 
6 0.95 2.8 78x 76 1.0 
7 0.60 2.3 110 x 110 1.0 
8 0.55 4.5 2x 0.5 
9 0.75 1.4 110 x 116 0.5 
10 0.62 0.9 78 x 70 0.5 
11 0.72 1.6 80x 74 0.5 
12 0.23 1.1 100 x 118 0.5 
13 0.78 2.7 0.25 
14 0.82 2.5 85 x 75 0.25 
15 1.0 1.8 110 x 110 0.375 
16 1.1 1.8 110 x 110 0.375 

















Physical tests made on conditioned specimens. 


It has already been indicated that the 
same type of material is obtainable in the 
form of rod or tube. Appreciable com- 
mercial effort has beer: expended during 
the past few years in this direction. Asa 
result, grades of rolled and moulded rod 
or tube, having the fabric insertion 
approximately concentric with the axis (as 
distinct from its planar position in rods 
machined from thick sheet), and firmly 
bonded and cured. to a hard mass with 
phenolic resin, is available to-day. In this 
material, there is no tendency for the 
lamine to separate, and the rods or tubes 
can readily be machined, milled, drilled, 
tapped and threaded. A range of grades 
is available, to some extent based upon 
the weave of the fabric, amd to some extent 
upon the. processing conditions. The 
finer weaves are :preferred for smaller 
sizes and for finer machining work. All 
grades are characterized by relatively low 
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Table 13.—Laboratory Test Values on 
Phenolic Resin Fabric. Laminated 
Tubes, Rolled and Moulded. 








Scmsle Water Moisture | Diameter, | Diameter, 
Ne absorption, | content, | Internal external 
r per cent. | per cent. inches inches 
1 0.52 2.30 0.5 1.0 
2 0.85 2.75 0.5 0.75 
3 0.58 2.60 0.375 0.75 
4 0.55 2.15 0.375 0.875 

















Physical tests made on conditioned specimens. 


water absorption and low moisture con- 
tent. Table 12 illustrates these features 
by test values for typical grades and sizes 
for the rod materials, and Table 13 
for tubes. 

Regarding dimensions, the closeness to 
specified dimensions that can be accepted 
commercially is indicated by the follow- 
ing total tolerances on diameter :— 

Up to 0.500 in. inclusive = mae 0.010 in. 

Above 0.500 in. to 1.000 in. inclusive 0.013 in. 

Above 1.000 in. to 1.250 ins. inclusive 0.022 in. 


Above 1,250 ins. to 2.000 ins. inclusive 0.033 in. 
Above 2.000 ins. ae am 0.045 in. 


Special shapes can be procured, i.e., 
square or rectangular rods and tubes, as 
well .as channels and sections to meet 
specific needs. Non-standard sizes may, 
of course, involve special tool charges, 
but this is to be expected. 

Phenolic resin paper laminated must be 
considered alongside the  fabric-base 
material. It is manufactured in a similar 
manner and a number of quality grades 
are procurable. For sheet and board, no 
British Standard Specification exists for 
material specifically for mechanical pur- 
poses, but BSS 1137-1943 covers Syn- 
thetic Resin Bonded Paper Sheets for 
Electrical Insulation. This covers three 


Table 14.—Tolerance on thickness of S.R.B.P. Sheets, BSS 1137. 





Tolerance, 
mils, 
plus or minus 


Nominal thickness, 
in. 


Tolerance, 
mils, 
plus or minus 


Nominal thickness, 
in. 





1/64 
Above 1/64 up to and including 1/32 
Above 1/32 up to and including 3/64 
Above 3/64 up to and including 1/16 
Above 1/16 up to and including 3/32 
Above 3/32 up to and including 1/8 
Above 1/8 up to and including 5/32 
Above 5/32 up to and including 3/16 
Above 3/16 up to and including 7/32 


= 
=Seenunon 
oooumuun 











Above 7/32 up to and including 1/4... 12 
Above 1/4,up to and including 5/16 .. 14.5 
Above 5/16 up to and ee way ee 17 
Above 3/8 up toand including 7/16... 19 
Above 7/16 up toand including 1/2... 21 
Above 1/2 up to and including 5/8. 24 
Above 5/8 up to and including 3/4. 27 
Above 3/4 up to and including 7/8 e 30 
Above 7/8 up to and including 1 e 33 
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Table 15.—Deformation of S.R.B. Paper 
Sheets, B.S.S. 1137. 








Deformation Deformation 
: at 200C. at 
Nominal 
thickness, in. Type 1 Type 3 Type 1 


Type 3 
in, in. in, in. 





4 «| O15 0.15 0.25 0.25 
Above } up to Rs 0.10 0.10 0.15 0.15 
— 4 qrecines 

to 4) 0.10 0.10 0.15 0.15 

















grades of sheet and supersedes the two 
earlier specifications, Nos. 316 and 547. 
It may be taken as a good guide to the 
properties of material available for the 
present purpose, because the types 
covered in themselves are suitable, and 
further, by sacrificing a little on electrical 
quality (which is generally of no interest 
for tools) and perhaps on moisture absorp- 
tion, a little may be gained on strength. 
B.S.S. 1137 covers three grades of 
material, from 1-64 to 1 in. inclusive:— 
Type 1, of very low water absorp- 
tion and poor machining properties. 
Type 2, a material of greater 
mechanical strength than type 1, and 
of intermediate water-absorption 
value between types 1 and 3. 
Type 3, a material mechanically 
stronger, and of considerably higher 
water absorption, than type 1. 
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Fig. 60.—Maximum limiting water absorp- 
tion, S.R.B. paper sheet, type 1, B.S.S. 1137. 
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Table 16.—Water-absorption Values, Per 
Cent. Gain During 24 Hours Immersion, 
for Phenolic Resin Paper Laminated Sheet. 











Water absorption by weight per cent. 
Sample |Thickness 
No. inches 
Low water absorp- , 
tion type Ordinary type 

1 0.031 0.85 2.30 
2 0.062 0.65 2.16 
3 0.093 0.48 1.60 
4 0.125 0.35 1.20 
5 0.250 0.35 0.80 
6 0.500 0.18 0.41 
7 0.750 0.10 0.35 
8 1.000 0.08 0.20 














Finish and flatness of sheets are as 
specified for the fabric materials in 
B.S.S. 972. Thickness limits are some- 
what closer as shown from the tolerances 
reproduced in Table 14. Additionally 
it is stipulated that the thickness of 
any given sheet at any point shall not 
deviate from the mean thickness of the 
sheet by more than half of the appropriate 
tolerance given in the table. 

Tensile strength is specified as 8,000 
and 10,000 Ib. /sq. in. minimum for types 
1 and 3 respectively. Resistance to com- 
pression for any type, when tested flat- 
wise to a pressure of 12,000 Ib. /sq. in. for 
ore minute, must not exceed a reduction 
in height of the 1 in. cube specimen of 
3 per cent. Shearing strength is limited 
to a minimum of 8,000 and 10,000 Ib. / 
sq. in. respectively for types 1 and 3. 

For thicknesses of sheet of } in. and 
above, a deformation test is included for 
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Fig. 61.—Maximum limiting water absorp- 
tion, S.R.B. paper sheet, type 3, B.S.S. 1137. 
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Fig. 62.—Maximum limiting water absorp- 
tion, S.R.B. paper sheet, type 1, B.S.S. 1137 
expressed as per cent. by weight. 


types 1 and 3. In this, the test specimen 
is clamped at one end, with the plane of 
the lamine horizontal, and loaded near 
the free end, loaded as a cantilever. The 
material is tested lengthwise ard cross- 
wise. Specimen width is 1 in., and the 
load is applied at a point 6 ins. from the 
clamp. Sheets above } in. in thickness 
are machined down to } in., but retaining 
ore original surface, for the test. The 
load applied is 1,000 lb./sq. in. of cross- 
sectional area. Deformation is read after 
15 minutes at 20 degrees C., or after 60 
minutes at 90 degrees C., deformation 
being measured with the load on. Limit- 
ing values are reproduced in Table 15. 
Machining and punching tests are along 
similar lines to those in B.S.S. 972; the 
same applies to the hot-oil test. 

Water absorption for types 1 and 3 
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Fig. 63.—Maximum limiting water absorp- 
tion, S.R.B. paper sheet, type 3, B.S.S. 1137 
expressed as per cent. by weight. 


materials carried out as before described 
on specimens 1} ins. sq. is covered by 
maximum limiting curves in terms of 
milligrams of water absorbed by the 
standard specimen. These curves are 
reproduced in Figs. 60 and 61, and 
redrawn in Figs. 62 and 63 to give 
the approximately equivalent 
expressed as percentages by weight. ' 

For comparison with previous data, 
Table 16 gives water-absorption values 
(24-hour _immersion period) for a 
number of different thicknesses and 
grades of phenolic resin paper laminated, 
and Table 17 gives values from water- 
absorption tests over extended periods. 
The latter are illustrated in Fig. 64. 

The normal moisture content of 
phenolic resin paper laminated sheets is 


Table 17.—Water-absorption Values upon Extended Immersion for Phenolic Resin 
Paper Laminated Sheet. , 











values 





. Water absorption per cent. by weight in period of :— 
Sample Giants Thickness, 
No. inches 1 day 7 days 14 days 21 days 
1 Ordinary, , a ms ne 0.031 4.2 7.0 10.0 13.5 
2 Ordinary,. - ae i 0.062 3.2 6.5 8.0 10.5 
3 Ordinary... 0.093 1.8 6.4 8.2 11.0 
4 Ordinary, . 0.125 1.1 3.4 6.5 9.5 
5 Ordinary... 0.250 0.90 4.8 7.4 10.0 
6 Ordinary. . 0.500 0.30 1.0 1.5 1 
7 Ordinary.. 1.000 0.15 1.0 1.6 1.7 
8 Low moisture absorption .. 0.125 0.55 2.4 3.5 4.0 
9 Low moisture absorption .. 0.250 0.25 1.0 1.7 2.0 
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Table 18.—Moisture Content Values for 
Phenolic Resin-Paper Laminated Sheets. 














Moisture content, per cent. loss in 
. weight, 6 hours at 110°C. 
Sample | Thickness, 

No. inches Low water absorp- Ordinary 
tion type type 
1 0.031 2.00 3.22 
2 0.062 1.70 1.63 
3 0.093 1.05 1.08 
4 0.125 1,00 0.95 
5 0.250 0.92 1.00 
6 0.500 0.32 0.76 
7 0.750 0.28 0.52 
8 1.000 0.15 0.45 














quite low, even lower than that of the 
fabric type of material. This can be seen 
from the test results, representing 
moisture loss as determined on condi- 
tioned specimens by heating for six hours 
at 110 degrees C., given for various grades 
and thicknesses in Table 18.  Limit- 
ing curves for the moisture loss for two 
grades in thicknesses up to 1 in. are given 
in Fig. 65. 

The influence of continuous contact 
with oil makes the data given in Table 
19 of interest. It gives dimensional 
changes, and weight changes, on speci- 
mens immersed in hot mineral oil at 70 
degrees C. for extended periods. Even 
under these conditions, the influence 
upon thickness is negligible, particularly 
when it is noted that the specimens were 
as thin as 7s in. The two grades (a) and 
(b) represented, approximate to types 1 
and 3 respectively of B.S.S. 1137. 

Rod of the phenolic resin paper lamin- 
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Fig. 64.—Water absorption of phenolic resin 


paper laminates on extended immersion. 
Thicknesses as in Table 17. 
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Table 19.—Effect of Hot Oil on Phenolic 
Resin Paper Laminated Sheet. Complete 
Immersion of Specimens 3 ins. sq. 
Immersion in Machine Oil at 70°C, 








Peri 
i ——- Effect on:— | Grade (a) Grade (b) 
48 hours .. Weight 1.15% loss 1.10% loss 
Thickness | 0.0001 in. loss | 0.0001 in. loss 
Thickness 0.15% loss 0.15% loss 
72 hours .. Weight 1.30% loss 1.35% loss 
Thickness | 0.0007 in. loss | 0.0005% gain 
Thickness 1.05% loss 0.75% gain 











Immersion.in Transformer Oil at 110-1150C. 




















Period of | Thickness, | G..4 Effect on specimen, 
immersion inches rade | visual examination 

1 day 0.031 a) None 

7 days 0.062 a) None 

7 days 0.093 a) None 

7 days 0.125 a) None 

7 days 0.250 a) None 

7 days 0.500 a) None 

1 day 0.031 a) Slightly warped 

1 day 0.031 b) None 

7 days 0.062 b) None 

7 days 0.093 b) None 

7 days 0.125 b) None 

7 days 0.250 b) None 

1 day 0.500 b) None 

7 days 0.031 b) Slightly warped 

7 days 0.500 (b) Cracks apparent at 

edges 





ated type is made by tightly rolling the 
impregnated paper and finished by curing 
under heat and pressure in a mould. 
Usually referred to as rolled and moulded 
synthetic resin paper laminated rod, the 
material is hard and compact, strong and 
machineable. Modern commercial prac- 
tice has brought the manufacture of this 
class of material to a very high degree of 
perfection. Milling, shaping, tapping and 
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Fig. 65.—Typical maximum moisture content 
curves for phenolic resin paper laminates. 
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Table 20.—Limits on Dimensions, Diameter 
or Width and Thickness of Phenolic Resin 
Paper Laminated Rods, Rolled and Moulded 











Type. 
‘ , Limit in inches 
Diameter (or width and 

thickness) in inches Plus Minus 
Up to and including 0.500 .. 0.006 0.004 
Above 0.500 to 1.000 inclusive 0.008 0.005 
Above 1,000 to 1.250 inclusive 0.015 0.007 
Above 1.250 to 2.000 inclusive 0.025 0.008 
Above 2.000 inclusive , 0.035 0.010 











threading are all quite practicable, 
although threads do not generally seem 
quite so strong as they do with the cor- 
responding fabric-base rods, and cracking 
often occurs in tapping. Commercial 
limits on diameter of these rods are given 
in’ Table 20. Square or rectangular 
sections are procurable to similar dimen- 
sional limits. In general, for this class of 
rod, moisture content (percentage loss in 
weight after heating for six hours at 110 


Table 22.—Water Absorption Values, and 
Moisture Contents, for Phenolic Resin Paper 
Laminated Tubes, Rolled and Moulded Type. 








e Water Moisture 
Sample — Ph absorption | content % 
No. : o 8 i g_ % 24 hrs. loss 6 hrs. 
aie sacs immersion | at 110° C, 

1 0.250 0.125 0.75 1.80 

2 0.500 0.250 0.55 1.20 

3 5.0 0.125 0.85 1.45 

4 6.0 0.125 0.84 1.55 

5 0.187 0.187 0.33 1.12 

6 0.375 0.187 0.34 0.85 

















degrees C.) does not exceed 1.5 per cent. 
and water absorption (24-hour immersion 
period) is less than 0.5 per cent. Test 
values on commercial rods are given in 
Table 21. Mechanical strength is of 
similar order to that of sheet material. 
Tubes are made in large quantities, and 
two general grades are available, namely 
those simply made by rolling the impreg- 
nated paper tightly on mandrils, then 
curing by heat and finally varnishing; 
and those in which the rolled tube is fin- 
ished by curing under heat and pressure 
in a mould. It is these rolled and moulded 
tubes which are usable for jigs and fix- 
tures; they are hard and compact and 
machineable. They are available in 
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Table 21.—Water Absorption Values, and 
Moisture Contents for Phenolic Resin Paper 
Laminated Rods, Rolled and Moulded Type. 





Water absorp- | Moisture con- 
tion %, 24hrs. | tent %, loss, 


Sample| Diameter, 
N immersion § |6 hrs. at 110°C, 


°. inches 





1 0.250 dia. 0.50 1.10 
2 0.500 dia, 0.28 0.96 
3 1.000 dia. 0.15 0.74 
4 1.000 square 0.12 0.50 
5 1.500 square *0.10 0.85 
6 0.375 dia.. 0.10 1.30 
7 0.437 dia 0.33 1.40 
8 0.750 dia 0.07 1.35 














numerous shapes and sizes, round, square 
and rectangular, and various wall thick- 
nesses. The larger sizes are alternatively 
referred to as cylinders. They are of low 
moisture content and low water absorp- 
tion, as illustrated by the values given in 
Table 22. Dimensional tolerances are 
given in Table 23. 

To compare the usefulness of the fabric 

Table 23.—Typical Commercial Limits on 


Dimensions of Phenolic Resin Paper 
Laminated Tubes. 





Internal diameter | Tolerance in thousandths of an inch 
of tube in inches, 


nominal Internal diameter | External diameter 











Up to 1 inc. 

Over 1 to 2 inc. 
Over 2 to 3 inc. 
Over 3 to 6 inc. 


Plus and minus 3 
Plus and minus 4 
Plus and minus 5 
Plus 5, minus 10 


Plus and minus 5 
Plus and minus 8 
Plus and minus 10 
Plus and minus 12 











Tolerance on wall thickness. Wall thickness of any 
tube not to be less than the nominal wall thickness b 
more than 10%. / 
and paper-base materials is a little diffi- 
cult except in broad terms. The fabric 
materials are more suitable than the 
paper-base ones when bursting stresses or 
impact shocks are involved. They are 
preferred if drilling and tapping is neces- 
sary in a direction parallel to the lamine. 
The finer weave fabric materials are 
necessary for finer machining, such as 
tiny holes and fine threads. When the 
paper-based sheets are used type 3 
material is generally suitable unless much 
fine machining, holes and threads are 
required. If extensive contamination with 
oil or water is anticipated, then the higher 
grades, which are more water-resistant 
and non-absorptive, should be selected. 
(To be continued) 
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‘KITCHEN PLANNING 


T a recent exhibition held at Dorland 

Hall, in Lower Regent Street, 
London, the public saw details of some 
of the kitchens which will be fitted into 
Britain’s new homes. 

Designed by Miss Jane Drew, 
F.R.I.B.A., consultant architect of the 
Domestic Heat Services Committee of the 
Gas Industry, and based on a survey of 
the social and economic importance of 
the kitchen in relation to modern life, 
the exhibits gave excellent suggestions 
for the planning of efficient labour-saving 
kitchens, both for new houses and recon- 
ditioned buildings. 

The general principles of the various 
kitchens shown were governed by specific 
factors—size of family, locality, shopping 
facilities of the neighbourhood. Thus, in 
the country, more storage space for 
vegetables and a more roomy kitchen is 
required than in town, where a drying 
cupboard for the 
family wash is of 
first importance. ’ 
Significance was 
attached to the use 
of mass - produced 
units of kitchen 
furniture. 

Special attention 
has been devoted to 
cooking equipment 
and the methods of 
washing up, which 
can, if . necessary, 
include a heated 
metal sink fitted 
with a wringer. 


A corner of one kitchen 
in the Exhibition show- 
ing six Perspex food 
containers. 


In this section of the new home, 
plastics do not seem to have entered 
largely in the exhibits, although they 
have been considered. Nevertheless, 
what was there had been well chosen and 
will certainly give the housewife a good 
idea of their properties and will gradually 
introduce her to their possibilities. 

Some of the table tops were fitted 
with colourful laminated plastics especi- 
ally useful in the kitchen, and 
plastic flooring was an interesting addi- 
tion. Within the store cupboards only 
one feature in one kitchen drew the 
interest from a plastics point of view, but 
it was so attractive that we are sure it 
will appeal to all housewives. It con- 
sisted in a number of _ transparent 


moulded food containers of Perspex of 
novel shape, the contents being 
visible. 


easily 
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World’s Industry 
Employs Plastics 





Ram 
GENERAL ENGINEERING 


Production __ effici- 
ency in _ injection 
moulding is discussed 
by Galloway in a 
brochure on Produc- 
tion Engineering Re- 
search, published by 
the Institution of Pro- 
duction Engineers, 
The author considers, 


Loughborough. 
especially, the influence of the design of 


sprues and gates. It is noted in the 
brochure that investigations on the 
machining of plastic materials have also 
begun. In the Freund plastic-plating 
process, a microscopic film of metal is 
first deposited directly on to the plastic, 
the actual electrodeposition being then 
carried out on this. As a result of this 
treatment, resistance to impact and abra- 
sion is said to be considerably improved, 
hence the process would seem applicable 
to gears, screw threads, bearings, etc. 


(‘‘ Machinery,’’ Lloyd, 1945/7/53; 
February 3). The effect of various 
reagents on the weight, dimensional 
stability, appearance and strength of 


better-known plastic materials is dealt 
with by Larson in ‘‘ Product Engineer- 
ing,’’ 1944/15/845. The author correlates 
his survey with the means for promoting 
the better design of plastic components. 
Bodies of standard 7 x 50 Navy binocu- 
lars produced from a selected group of 
plastics were, in 1942, tested by the U.S. 
Bureau of Standards. They were sub- 
jected to accelerated service tests, such 
as exposure to extremes of temperature 
and humidity, and optical and dimen- 
sional changes were measured and 
changes in impact strength determined. 
The phenolic moulding compound with 
long-fibre asbestos filler was shown to 
give the necessary strength and stability. 


A special 6 x 42 binocular design was 
developed in plastic by the Naval Obser- 
vatory; it has fixed focus and fixed eye 
distance eliminating the necessity for 
axial and eye-piece adjustment. It is 
proof to penetration under 100 ft. head 
of water and proof against fungi and 
corrosion. The embossed gripping sur- 
face imparted during moulding eliminates 
the need for other covering material. 
The instrument is very compact and 
contains a minimum of intricate parts; it 
is ideal for mass-production. The metal 
inserts for fixing the optical parts are 
manufactured in aluminium-silicon die- 
castings possessing approximately the 


_ same co-efficient thermal expansion as the 


phenolic plastic. (‘‘ Technical News 
Bulletin,’’ October 1944/74). To reduce 
cost of removing flash or fins from edges 
of holes in phenolic-resin mouldings, 
Wessel suggests that matters be so 
arranged that the flash, etc., occurs 
always in raised portions of the com- 
ponent, thus making it readily removed 
by a simple disc-grinding operation. To 
achieve this, the mould cavities are made 
0.02 in. deeper than the thickness of the 
required part, permitting a flash of 
0.01 in. on the faces around the pins. 
Great saving in mass-production is 
claimed. (‘‘ The Machinist,’’ 1945/88/ 
108.) New plastic moisture-proof film 
designed to substitute natural rubber in 
this connection has been developed by 
the Firestone Company. A_ further 
development is an adhesive for bonding 
synthetic rubber to metal, by means of 
which it is claimed that brass plating 
may be dispensed with. (‘‘ Automotive 
and Aviation Ind.,’’ 1944/91/86.) A new 
plastic cement in the form of a white 
fluid and consisting of resin base with 
complex non-resin materials is described 
in ‘‘ Scientific American,’’ 1944/171/277 
(December). It can be used as supplied, 
or reduced with water. The dry film 
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is semi-transparent, glossy and flexible. 
The cement may be employed with a wide 
variety of metallic and non-metallic 
materials. Plastic collets for plug gauges 
are made of Tenite, coloured black and 
red. The use of these plastic collets is 
said to prevent scratching or burning of 
the gauge surfaces. The red collets are 
intended for the ‘“‘ not-go’’ side; the 
black collets being used for the ‘‘ go’”’ 
side. Gauge handles are also being 
manufactured in Tenite. (Machine Tool 
Blue Book, Vol. 40, p. 346). Dredge 
spud 85 ft. long and 30 ins. by 30 ins. in 
cross section has been .fabricated in 
laminated wood without nails or bolts; 
320 Ib. of cold-setting urea adhesive were 
employed. Bell cap for centre punch 
used in aircraft construction is made of 
Plexiglas. The operator, with this 
device, is enabled to position the point 
visually. (‘‘ Automotive and Aviation 
Ind.,’’ 1944/91/76.) Strength of internal 
threads in plastics has been investigated 
by Thum and Boden in V.D.I. Zeit- 
schrift, 1943/87/506. This account has 
been abstracted in Journal of the 
Royal Aeronautical Society, 1945/49/41. 
Machining plastics is presented in the 
form of four data sheets in ‘‘ Werkstatt- 
blatt’’ 94; Fertigungstechnik, Vol. 
1/77/1943 (issued April, 1943). The 
data sheets cover such materials as poly- 
vinyl chloride and the methacrylates. 
They give an introduction to the new 
polymers and the forms in which they 
are available. The machining methods 
dealt with include shearing, turning, 
milling and drilling, bending of tubes, 
drawing, embossing and pressing, stamp- 
ing, riveting, combined extrusion and 
moulding, die casting, gluing and weld- 
ing. Shot blasting plant of the centri- 
fugal type may exhibit premature break- 
down of the abrasive grains, due to the 
use of chilled steel flinger wheels, the 
blades of which, correspondingly, have 
themselves a short life. Improvements 
have been achieved by the use of rubber 
pads cemented to the flinger by means 
of thermosetting-resin adhesives. In the 
shot blasting of cylinder heads threaded 
stud holes are protected by the temporary 





1945 PLASTICS 121 


insertion of rubber-headed screws. 
(‘‘ The Machinist,’’ 1945/88/112.) 








MOTORS 


Anti-scatter _treat- 
ment of glass forms 
subject of investiga- 
tions by Rheinhart 
Kronstadt and Kline. 
The results are sum- 
marized in  Miscel- 
laneous Publication 
M.175, June 19, 1944, 
of the National Bureau of Standards. 
Previous experimental work carried out 
in England after the outbreak of war is 
referred to, and vacuum _ concussion 
apparatus for investigating the suitability 
of various anti-scatter agents is described. 
Some of the liquid materials, such as 
lacquers, give satisfactory results for film 
thicknesses above 0.012 in. Partial cover- 
ing of a glass surface in pattern form by 
such lacquers did not prove satisfactory. 
Some adhesive-fabri¢ combinations were 
satisfactory. The authors point out that 
anti-scatter treatments must maintain 
their protective action after ageing has 
commenced. No anti-scatter treatment 
gives entire protection from the hazards 
of flying glass. The publication contains 
numerous illustrations and tables, and a 
list of 17 references (mostly from English 
technical literature). 


LECTRICAL 


For sealing radar 
and radio components 
against moisture, the 
Westinghouse 
Research Laboratories 
have developed a 
tough moistureproof 
plastic known = as 
Fosterite. No liquid 
solvent is required for this compound. A 
condensed review of some_ recently 
developed structural materials is pre- 
sented in ‘‘ Machinery’’ (New York), 
for October, 1944. The “matter is 
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arranged alphabetically, and, amongst 82 
entries, are featured no fewer than 40 
plastic items, including high-impact 
plastics, protective films and wrappers, 
rubber and leather substitutes and var- 
nishes. Transparent sheathing carrying 
indelible colour strips is now being used 
by the Armed Forces for identification of 
electrical wiring. Vinylite is employed, 
and the coloured banding is extruded 
from the same material as the body of 
the sheathing. (‘‘ Wire and Wire 
Products,’’ 1944; December/19/855). 
New tab-type wire marker consists of a 
sleeve or tube of Vinylite which fits 
around the wire and carries the printed 
designation. It is suggested that con- 
ductors be provided with red connectors 
and earthing wires with white connectors, 
both moulded from vinyl resin. Revised 
issue of vulcanized-fibre standards has 
recently been introduced by the National 
Electrical Manufacturers’ Association of 
New York. It presents a mass of practi- 
cal information on the manufacture, 
testing and properties of vulcanized 
fibres. Resinox 7934 is a mica-filled 
moulding compound on a phenolic resin 
base. It is intended as an insulating 
medium in high-frequency apparatus. 





AIRCRAFT 


Scrap removal in a 
modern _aircraft- 
engine factory is 
described in 
‘“ Machinery ’’ (Lon- 
don), 1944/66/57. 
The disposal of 
phenolic-resin scrap, 
hard rubber turnings, 
Pliofilm and rubber scrap, together with 
paper and heavy and fine cardboard 
waste, is dealt with. New type wood 
floor adaptable in many fields of trans- 
port engineering has been developed for 
aircraft purposes. In the form of a panel 
4 ft. by 25 ft., the new material weighs 
only 100 lb. The floor is of hollow-core 
plywood c@nstruction using spruce, pine, 
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bass or balsa. Bend and shock tests on 
the material are described by Fitzpatrick 
in ‘‘ Mechanical Engineering,’’ 1944/66/ 
705. In the same journal Dreyer deals 
with Compreg. This material, made by 
impregnating rotary-cut maple with a 
phenolic-resin solution, followed by sub- 
sequent drying off and compression under 
heat, has many unique properties. 
Metlbond, a low-temperature bonding 
process for metallic and non-metallic 
materials, using synthetic rubber and 
plastic-base adhesives, represents an 
important step forward in this technique, 
according to an account in ‘‘ Mechanical 
Engineering,’’ 1944/66/710. Fuel gauges 
of Lumarith or celluloid are produced in 
a variety of thicknesses and lengths for 
use in automobiles, aeroplanes and tanks 
by Celanese Corporation of America. 
(‘‘ The Machinist,’ 1945/88/148). 






Unlimited scope for 
plastics in the post- 
war world is predicted 
by Stirling in ‘‘ Prac- 
tical §Engineering,”’ 
1945/11/40 (January 
26): The author 
holds the conserva- 
tive view that, for 
some time to come, plastics will find their 
chief application for special components 
capable of manufacture in large quantity 
and in great variety. It is to be noted 
that the account does not refer to many 
of the newer thermo-plastic resins, nor 
are any observations made on modern 
adhesive techniques for joining plastics 
and other materials. New plastic mould- 
ing materials form the subject of tests 
of a developmental nature carried out by 
the Materialpriifungsmat, Dahlem. The 
materials investigated contained only 
about 25 per cent. phenolic or cresylic 
resin, with the balance as coarse-sawdust 
filler. Water absorption was shown to 
be below that of standard materials, but 
improved impact strength was obtained. 
(‘‘ Kunststoffe,’’ 1944/33/97, extracted 
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in ‘‘ Engineers  Digest,’’ 
Preliminary discussion on _  polymer- 
plasticiser interaction is presented by 
Frith and Tuckett in ‘‘ Nature,’’ 1945/ 
155/164. The authors present an excel- 
lent summary of recent advances in 
polymer thermo-dynamics. Non-sym- 
metry in the chain structure of Buna S 
is considered as cause for the poor quality 
of this material in vulcanized state, in 
which condition it is much inferior to 


1945/6/11.) 


vulcanized natural rubber. (Kemp and 
Straitiff, ‘‘ Industrial and Engineering 
Chemistry,’’ August, 1944.) Latest 


information on a number of important 
problems in the field of plastics is con- 
tained in the 1944 Symposium on Plastics, 
published by the A.S.T.M. -The brochure 
runs to some 200 pages and. covers 
numerous aspects hitherto touched on 
but little in the general literature. 
Haussmann and Parkinson discuss the 
heat resistance of laminated ~ plastics; 
Marswell and Nason deal with the effect 
of environmental conditions on_ the 
mechanical properties of plastic materials; 
diffusion of water thicugh plastics is 
dealt with in a paper by Deeg and 
Froscg. A further paper by Lazan and 
Yorgiadis, discussing the behaviour of 
plastics under repeated stress, deals par- 
ticularly with strain, stress and creep in 
these materials; Sang has dealt with the 
testing of strong plastics for aircraft, 
whilst stiffness and brittleness of non- 
rigid plastics are covered in a paper by 
Clash and Berg. Findlay considers par- 
ticularly the creep testing of plastics. 
Kline introduced a further series of papers 
presenting résumés of the properties of 
the various plastic groups, including the 
phenolics, the urea and melamine resins, 
the Allyl and vinyl plastics, the poly- 
styrenes and _ cellulose-base materials. 
Each paper contains a valuable biblio- 
graphy and written verbal discussion is 
appended. Applications of Toolite, a 
liquid casting compound, are described in 
an illustrated account in ‘‘ Machinery 
Lloyd,’ 1945/17/48. Prior to pouring 
into the mould a catalyst is added to the 
compound; when the casting is set it is 
baked. Acetylene black compounded 
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with synthetic resin adhesives provides an 
electrical resistor enabling the resin to be 
heated up directly in a new technique 
for producing laminated materials. 
(McGraw Hill Overseas Digest, Novem- 
ber, 1944.) Study of the indentation 
behaviour of typical soft, metals and 
plastics by means of the Rockwell hard- 
ness tester has been carried out by Boor. 
The proportion of the indentation which 
is recovered after removal of the major 
load is much greater with plastics than 
with metals, and a method has been 
developed of measuring indentation 
depth under major load. Plastics now 
on the market are covered by two hard- 
ness scales. Synthetic rubber production 
in U.S.A. may practically be doubled if 
a newly developed  continuous-poly- 
merization process proves commercially 
satisfactory. With a target figure of 
about 1.34 million long tons, the produc- 
tion of synthetic rubber will be larger 
than the total pre-war consumption of 
natural rubber. Post-war prices in cents 
have been estimated by the Office of the 
Labour Director as follow: Buna S 10.7 
(current price 12); Neoprene 19 (current 
24); Butyl 18.3-19.4 (current 21.5); 
‘* Scientific American,’’ 1944/171/252. 
Bombs up to 1,000 lb. in weight are 
equipped with two heavy fibre bands for 
facilitating transportation and handling 
and to protect the metal lugs on the casing 
against damage. The band is made with 
a moistureproof adhesive; it is lighter and 
more shock resistant than steel, is readily 
machined and capable of mass produc- 
tion. Under the title ‘‘ Polyethylene 
Resins,’’ Carbide and Carbon Chemicals 
Corporation, New York, has issued a 
brochure describing the forms, properties, 
fabrication procedure and uses of this new 
and interesting group of thermoplastic 
materials. New systematic nomencla- 
ture for plastics in Germany, published 
in ‘‘ Elektroteknische Zeitschrift,’’ 1942 / 
63/267 and 1943/64/26 has been trans- 
lated and abstracted in Journal of the 
Royal Aeronautical Society, 1945/49/40. 
Screens of Saran are finding extensive 
use for protecting troops against disease- 
bearing tropical insects. 
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(Above) Dismantled drill jig showing thermosetting resin 
nest block and Perspex drill jig. 5 


We have great pleasure in publishing the following letter 
and the accompanying photographs on these and succeeding 
pages which we have received from The Bristol Aeroplane Co., 
Limited :— 

“« We have noted with interest the article by Mr. E. E. Halls, 
on ‘Plastics in Tool, Jig and Fixture Construction’ and would 
like to compliment him on the very comprehensive review of 
this work. 

“« We feel, however, that it is a great pity that only American 
photographs should illustrate the cast resin section of this 
article, as our Company have been developing and using cast 
resin tools since 1941. 


(Right) Vacuum resin mixer installed by The Bristol Aero- 
plane Co., Ltd. (Below) Pipe-checking jig. 
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Britain 


(Above) Cast thermoplastic resin deep draw press tool. 
Aluminium pressing, 20 S.W.G.; steel pressing, 22 S.W.G.S84. 


‘* Enclosed are a few illustrations which we think will uphold 
British prestige, and will also be of great interest to your readers. 

“«* We should also like to place on record an appreciation of 
the very extensive development work carried out for us by 
Messrs. Catalin Limited, of Waltham Abbey. 

‘« The writer has been privileged to visit most of the American 
plants using Plastic tools and would say that we have the 
equivalent technical knowledge and enthusiasm, but in the pub- 
licising and presentation of our efforts we have much to learn. 


“‘ The Bristol Aeroplane Co. Limited, 
H. CARL MARTIN (Plastics Department).’’ 


(Below) Jig cast direct against master pipe. Alignment unions 
located with Cerromatrix. 
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(Above) Experimental pipe- 
bending tools cast direct 
from master pipe. 





(Right) Rubber-press tools 
in cast thermosetting resin. 
cit 
(Below) Wind-tunnel models 
cast accurately to size in 
plaster moulds. 


BRITISH-MADE 
PLASTIC TOOLS ne 
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Credits : Photographs by permission 1 
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Thermosetting resins by Catalin Ltd. 
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Dept., The Bristol Aeroplane Co. 
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Plastic-bonded Magnets 


Account, after Dehler (Elektrotechnische Zeitschrift, 1944/65/93}, 

Summarizing the Technical, Economic and Production Advantages 

of the Resin-bound-powder Magnet in Comparison with the 
Normal Cast Magnet 


OULDED permanent magnets con- 

sisting of powdered Al-Ni steel and 

a synthetic-resin binder were intro- 
duced several years ago. Magnets of this 
type may be produced in shapes not easily 
attained by casting, and the work is in the 
finished state when it leaves the mould. 
Grea rmity in dynamic strength and 
magnetic ength is obtained, and 
moulded magnets can be so designed that 
they *acquire such a high magnetic effi- 
ciency, that, in some cases, for equal 
capacity, savings in material can be 
obtained as compared with cast magnets. 

In the case of magnets of traditional 
shape only a small percentage of the avail- 
able magnetic flux goes through the air 
gap; reduction of spread through better 
form seems to be of great advantage. 
Some examples will show the possibility 
of improvement of magnetic efficiency, 
assuring the best utilization of the mag- 
netic material. 

This is achieved when the working 
zone is in conformity with the (BH) max- 
value. For the ~Tromalit-magnet, the 
demagnetization factors can be obtained 


from the following relation N_ = tand. 


4m 
Fm le = 0.18 where ‘‘m’”’ refer to the 
Fa lm 
magnet and ‘‘a’’ to air. Fm = cross- 
section of the magnetic material in sq. 


cm., Fa = cross-section of the air gap in 
sq. cm.;1, = length of air gap in cm. and 
ln = length of magnetic material in cm. 


and @ = efficiency for the special instance 
of B.H. max. 


” 


utilized flux 
total flux ’ 
we can also write = o> ape — where 


B.H.)max. 


As the efficiency B= 


V. = volume of air gap in cubic cm., 
Vm = volume of magnet in cubic cm., 
H = coercive force in Gauss, B = residual 
induction in Oersted. Designs based on 
these data are shown in Table 1, in which 
standard shapes are compared with 
moulded shapes. 

For moving-coil and cross-coil instru- 
ments, as well as for moving-coil relays, 
horseshoe and ring-shape magnets have 
long been used, as available magnetic 
materiais of low coercive power necessi- 
tated a great length of magnet; thus effi- 
ciencies between 15 to 35 per cent. only 
were obtainable. The shapes shown in 
column 2 Table 1 have been known a 
long time, but are useful only for material 
of high coercive power. This cannot be 
well achieved with cast magnets owing to 
the extensive grinding operations and the 
special work necessary for the fixing of 
the magnets. In the moulding method, 
the segments of design [ can be moulded 
together with the ring. 

In general, the moulding method en- 
sures that the magnetic material is placed 
where it is directly used. Besides designs 
I to III, this is shown particularly in 
designs IV and V. For the same coupling 
torque, the weight of the magnetic clutch 
IV could be reduced by 50 per cent. 
The magnet for the moving-coil wide- 
angle instrument V had such great spread- 
ing losses that, in the new design, in which 
the magnetic material is near the air gap, 
the bulk of the magnet is reduced by 
about 50 per cent. 


Economy of Moulded Magnets 


Owing to their difficult shape, designs I 
to V are not very suitable for cast 
magnets. They would have, in general, 
to be finished by grinding on all surfaces, 
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Table 1.—Comparison of Cast and Moulded Designs. 
1 2 3 Remarks 
No. Magnet for Older design H New design Cast magnet Moulded magnet 

! Moving coil Much _ grinding ;.| No grinding; pro- 

instruments. difficult fixing; | duction in one 
Vi expensive. operation. 

Moving coil 
relays. 

i} Moving coil Grinding; com- | No grinding; _fix- 
relays. plicated fixing; | ing components 

Sc expensive. moulded-in. 

ui Crossed coil As with Il. As with Il. 
instruments. 

Ww 

IV Magnetic N ===) Ss 3 ma. q Grinding work. No grinding 
clutch. Sata) NV SEI b—Ty ON 

N Ss Sc 
YUiiiilly 
-—=— y 
WLI 4 @G 

‘ Wide - Much grinding; | No grinding; fix- 

: loa” difficult fixing; ) 'n8 | components 

Vi very expensive. G-in; very 
economical. 

vi Small motors. As with V. As with V. 

Ww 
Vil Oscillators or Mu os grinding ; a 
alternators. mG special fixing re- | and thermoperm- 
we Y yy Vv quired for spindle | ring moulded-in. 
— and thermoperm- 
ring T ; expensive. 

vill Rotary mag- Extremely difficule | No grinding; 
net relays and to produce; much | spindle moulded-in. 
compass. i’ grinding; very 

expensive. 

IX Speedometer Very difficult | No grinding; pro- 
(indicating grinding opera-| duction in one 
system per- Sc tion; difficult fix- | operation. 
pendicular ing of spindle and 
to driving thermoperm - ring 
system). T. 




















in particular, surfaces a and b, neces- 
sary for fitting, would need precision 


machining. 


With magnets which do not utilize the 


most favourable position of the material 
curve (i.e., end of hysteresis loop), the 


positioning of the magnetic material near 


to the air gap can be utilized to increase 
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efficiency and save machining. Designs 
VI and VII show the magnets for a small 
motor and an alternator respectively. In 
both cases the magnet leaves the mould 
in the finished state. In design VII, 
further difficulties in fitting spindle and 
compensating rings are avoided as these 
parts are moulded in. 

In order to reduce the long oscillation 
periods of many rotary magnet arrange- 
ments, such as in the case of compasses 
and magnetic relays, material of high 
coercive power has been utilized to obtain 
sufficiently big magnetic moments com- 
bined with a small moment of inertia. In 
VII, Table I, the shape of needle hitherto 
used is compared 
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omitted and the torque can be kept uni- 
form. 

In a number of applications, such 
as speedometers, oscillators, alternators 
and rotary magnet instruments or instru- 
ments which are exposed to the shocks of 
guns, moulded magnets have proved very 
resistant both to magnetic and mechanical 
damage. The binder, incidentally, in- 
creases the specific resistance, so that 
eddy current losses are low. 


Efficiency of the Material 


In the demagnetizing curve (Fig. 1), the 
product (BH) max/87 = B,.H, /8z 
indicates energy per unit volume of 





with the new form. 
The dimensions of 
such magnets are 0.2 


material. For com- 
- -_ parison purposes 
90 between different 


materials, however, 
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diameter and 0.04 to 
% in. in height. The zy) 
necessary pivots or 


NX Pd, Tags it is necessary to 
a 


refer energy to unit 
of weight. For a 
material of low 
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centre holes’ are 





moulded in, and it is LO 
evident that such ‘A 
small items cannot Vy 

be produced by 

casting. 60 70 


Design IX shows 


mo Sl ro 00 @ 0 
Field Strength Ocrsted 


specific gravity, such 
as moulded magnets, 
this causes consider- 
able differences, as is 
shown in the follow- 
ing examples. 

(a) Cast Magnet: 


x 
Induction: Gauss 


the magnetic circuit Fig. 1.—Demagnetization curves for perma- For the production 
of a speedometer, the nent magnet steels. For explanationseetext. of a cast magnet 


drive and indicating 

systems being arranged perpendicular to 
one another. The semi-spherical magnet 
is moulded with the thermoperm-ring in 
one operation. A cast magnet would be 
too expensive owing to the intricate 
machining operations required. 

The usual moulding allowance for 
moulded magnets is + 4 per cent. of either 
desired magnetic moment, desired mag- 
netic circuit flux or desired field intensity. 
An allowance of + 15 per cent. is required 
for cast magnets owing to the difficult heat 
treatment and the frequently occurring 
blowholes. Magnets which can be pro- 
duced with such uniformity in the form 
of mouldings are advantageous, as the 
task of the user is simplified and no 
special calibrating operations are neces- 
sary. For instance, in moving-coil instru- 
ments, magnetic ‘‘shunts’’ can be 


1 c.c. volume, ground 
on the outside, 7.5 gm. of material are 
necessary, giving an allowance of 2 per 
cent. on volume and an average of 5 per 
cent. for machining losses. 

(b) Moulded Magnet: If the steel used 
for (a) be pulverized and moulded with 
the addition of a binder, the moulded 
magnet has a specific gravity of only 
about 5.6, with about 5 per cent. resin. 

Risers, gates and other waste from the 
production of cast magnets are utilized for 
the production of moulded magnets, hence 
melting losses are avoided, and, in the 
final magnet, 1 gm. of moulded material 
is equivalent to 0.8 gm. of cast metal. 

By special designing of moulds and the 
use of high pressure and uniform distri- 
bution of the powders the following values 
are obtainable: H', = 800 Oe, By = 


5,050 Gauss; (BH) max = 1.25 G. Oe., 
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e., 49,000 Erg./cubic cm. One c.c. of 
the material weighs 5.7 gm.; 1 gm. pro- 
duces 8,600 Erg., i.e., 90 per cent. of the 
capacity of a cast magnet. 

If, however, a cobalt-free steel, for 
instance, Oerstit 500, which has a coercive 
power between 500 and 600 Oersted, be 
employed for moulded magnets, a mag- 
netic efficiency per unit of weight of 75 
per cent. is obtained (Tromalit 600). If 
with the same steels, special moulds oper- 
ating at high pressure are uséd as in the 
production of Tromalit 600S magnets, 
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then a magnetic efficiency of 80 per cent. 
per unit of weight results. 
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STETHOSCOPE 





W* have pleasure in reproducing here- 
with an excellent example of precision 
moulding—a_ stethoscope __chest-piece 
(Minchin’s type)—which has been sent to 
us by Mr. C. F. Rapaport, of Vann Bros., 
the well-known surgical instrument 
makers, who have recently placed this 
unit on the market. 

It is moulded of Distrene, in two parts, 
with a diaphragm of celluloid. Especially 
noteworthy from the design point of view, 
is the tubular form of the antler-like piece 
which carries the rubber tubing. 

The principal claims made for these 
chest-pieces are :— 

(1) Warmth when placed in contact 
with the patient. 


CHEST-PIECE 


(2) Lightness. 

(3) Which is most 
important — poly- 
styrene is an excel- 
lent material for the 


purpose, insulating 
the desired sound 
from extraneous 


noises which are 
introduced when the 
instrument is made 


of metal. 
The new _instru- 
ment has _ already 


found favour in the 
eyes of the medical 
profession. 
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Fig. 1.—Coil-winding spools of injection- 
moulded nylon. 
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Fig. 2.—Nylon fasteners are stated to be 
resistant to solvents and ironing. 


Nylon as an Injection 
Moulding Material 


YLON is a synthetic resin generally 

best known as a fibre in the form of 
yarn or cloth. Properties of high mechani- 
cal strength -and resistance to.wear are 
associated with it. Consequently its manu- 
facture in filaments from fine to coarse 
has established an undisputed field of 
application. The finer sizes are woven 
into hosiery and fabrics for parachutes. 
Coarser sizes are used in numerous 
types of brushes, including those for 
industrial processes as well as domestic 
purposes such as’ tooth brushes, hair 
brushes, clothes brushes, etc. Other appli- 
cations in which the high-tensile strength 
properties are exploited include the tow- 
ropes of gliders, strings for rackets for a 
number of sports, and thread for surgical 
stitching. 

The possibilities of nylon, however, do 
not rest here, and in America considerable 
industrial progress has been made with 
extrusion and moulding, the latter by 
both compression and injection methods. 
Nylon exhibits better resistance to heat 
than do any of the other thermoplastic 
materials at present known to commercial 
practice and, therefore, the possibilities of 
it as an injection moulding material are of 
especial interest. Due to its war applica- 
tions and restricted supply, it may be 
some time before advantage can be taken 


of the material in this form in this 
country, but meanwhile it is being 
exploited in America. In the November, 
1943, issue of ‘‘ Modern Plastics ’’ R. B. 
Akin and J. E. Teagarden, of the Plastics 
Department of the E.I. du Pont de 
Nemours and Co. Inc., of New Jersey, 
gave an account of the injection moulding 
of nylon, with special reference to grade 
FM-1 nylon, manufactured by du Pont. 
Obviously current conditions have been 
such that both material and research 
effort have had to be confined almost 
entirely to war needs, with little or none 
to spare for general exploitation. Again, 
much of the work done is of necessity of 
a secret nature for the time being, but 
nevertheless the contribution referred to 
gives much information upon the prop- 
erties and manipulability of the material. 
The following data and illustrations are 
abstracted from this source. 

Fig. 1 shows three spools injection 
moulded in nylon. They are used for 
tiny electrical coils for aircraft instru- 
ments, nylon being selected because any 
other thermoplastic material would distort 
at the operating temperature involved. 
A wall thickness of only 0.012 in. is satis- 
factory, which is appreciably thinner than 
is possible for the same degree of toughness 
with any other thermoplastic moulding 
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powder. The strength required is largely 
dictated by the rigours of assembly, 
especially to withstand the stresses 
imposed during winding or by the wind- 
ing itself. At the same time, the material 
is flexible, and it is stated to be possible 
to press the faces of the smaller spools 
together till they meet and then to release 
them, when almost instantly they resume 
their original position. 

Fig. 2 shows a slide fastener moulded 
from nylon. From the serviceability point 
of view, nylon is chosen on account of its 
immunity to dry-cleaning solvents and 
resistance to temperatures or ironing. 
From the production angle, its selection 
is favoured because nylon at the time of 
injection is sufficiently fluid to enter into 
the fibres of the cloth tape, thereby form- 
ing a moulded bond. The customary 
cementing operations necessary with other 
plastics when used for this purpose are 
thus eliminated. The strength of the bond 
of the nylon to the tape exceeds that of 
the cellulose ester plastic cemented in. 

Nylon is the thermoplastic polymer 
from the interaction of adipic acid and 
hexa methylene diamine, and a wide range 
of nylons is possible by varying propor- 
tions, processing conditions, etc. The 
general schematic of its formation is given 
in Fig. 3. The moulding material FM-1 
merits consideration when importance is 
attached to toughness, high softening tem- 
perature and ability to be injected into 
thin sections and around complicated 
inserts. The mouldings shown in Fig. 1 
were made in existing tools, and in con- 
sequence the sprues and runners are 
larger than necessary or recommended. 
Nylon FM-1 is thus a_ mechanical 
material, without appearance being a 
prime quality. It has a translucent light 
cream colour. Lack of effective solvents 
for this material makes the incorporation 
of dyestuffs difficult and a range of 
coloured moulding compositions is, there- 
fore, not yet available. However, mould- 
ings can be dyed by an after-treatment, 
and although penetration is only shallow, 
the hardness and abrasion-resistance of 
the material renders such coloration suf- 
ficiently durable for some purposes. 
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Fig. 3.—Flow sheet for nylon manufacture. 
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Table 1.—Dimensional Stability of FM-1 Nylon. 











Shrinkage parallel to injection 
Wall | after 150 hrs. heat treatment 
Specimen thick- 
ness 
at 167°F. | at 250°F. | at 350°F. 
Bushing in. in. /in. in./in. in./in. 
1% X#x2ins.| & 0 0.0011 0.0027 
1% x4xXx2ins.| 38 0 0.0023 0.0047 
Disc 
6 ins. diameter: 
centre -gated Fi 0.0017 0.0034 0.0150 
Disc 
4ins. diameter: 
edge-gated, PY 0.0015 0.0099 0.0120 
Tensile bar .. | 4 | 0.0078 | 0.0117 | 0.0150 

















The cementing of nylon also presents 
difficulties because of its resistance to 
ordinary solvents. Phenol and its homo- 
logues yield a fairly satisfactory joint, but 
are objectionable because of their corro- 
sive nature.  Plasticization for the 
improvement of flexibility is impossible 
as yet for the same reason. ‘The material 
is insoluble in the common organic sol- 
vents, in alkalis and in weak mineral 
acids. It is dissolved by moltén phenol 
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and by formic acid, and it is attacked by 
strong acids with resultant hydrolysis into 
amine and dibastic acid constituents. 
Nylon is thermoplastic in‘the sense that 
it can be softened by heating, made rigid 
by cooling and resoftened by reheating. 
It does not show a progressive increase 
in plastic flow, and decrease in tensile 
strength, with rise in temperature to the 
same extent as do some of the other ther- 
moplastics such as cellulose acetate and 
the acrylic resin plastics. FM-1 nylon, in 
common with the nylons used for yarns, 
exhibits a marked tendency towards 
crystallinity. It is for this reason that 
its behaviour at its softening temperature 
is much different from that of the thermo- 
plastics which have no single softening 
temperature, but which merely become 
less and less viscous as temperature rises. 
Nylon FM-1 does not show the 
‘“unmoulding’’ characteristic of other 
thermoplastics until about 450 degrees F. 
is reached, but it should not be subjected 
to temperatures above 275 degrees F. 
when .under load. If held above 300 
degrees F . for a long period, nylon mould- 
ings suffer discoloration and loss of tough- 


2.—Typical Properties of FM-1 Nylon. 





' .Property 





Specific gravity .. 

Tensile strength, —70, 77, 1700F., p. a. 
Elongation, —70, 77, 170°F., % a 

Modulus of elasticity, 77°F., p. “s.i. 

Flexural strength, 77°F., p.s.i. a - 
Stiffness, 77°F. 

Impact strength, Izod —70, 77, 170°F., ft. Ib./in. 
Rockwell number : 
Creep in flexure 

Deformation under load, 122°F., 

Heat distortion temperature, oF. 

Heat distortion temperature, low joad, OF. 
Specific heat, cal./gm./°C. 

Coefficient of expansion per “OR, 

Thermal conductivity, B.t.u./hr. ft.2/OF. in. 
Dielectric strength, short time, V/M = 
Dielectric strength, step by step, V/M 

Volume resistivity, ohm-cm. 

Dielectric constant, 60, 106, cycles | 

Power factor, 60, 106, cycles 

Water absorption, ye 

Flammability, in./min. ., 


Methods of — 
Basic colour 
Resistant to a 
Not Resistant to ., 
Outstanding for 
Major uses . 


Light cream. 


Heat resistant parts. 





Test method Test result 
D71-27 1.14 
D638 42T 16, 620(a); 10, 530; 9, 290(b) 
D638-42T 3 (a); 54; 145 (b) 
D638—42T 
D650-42T 12,600-14,600 
Arlington M-9 1.89-2.02 (c) 
D256-41T (h 0.418; 0.944; 0.968 
Arlington M-29 100 L; 65H 
Arlington P-25 89 (d) 
D621-41T 0 
D648-41T 149 
D648-41T 403 (e) 

_ 0.55 
D696-42T 5.7 x 10-5 
D325-31T 1.74 
D149-39T 400 
D149-39T 300 
D257-38 1013 
D150-41T 3.8(f); 4(g) 
D150-41T tif) 5(g) 
D570-42 7.3 
D635-41T Self extinguishing 





Injection, compression, extrusion. 


Esters, ketones, alkalis, alcohols, common solvents, weak acids. 
Phenol, formic acid, concentrated mineral acids. 
Toughness, high temperature resistance, ability to injection mould into thin sections. 





(a) —58°F, (b) 140°F. 


and 77°F.—original deflection. (e) 64 


p.s.i.—D648-41T 


(c) Millimetres deflection at 0. ed thickness. 
mo: 
(h) Type R conditioning. 


(d) Mils after 48 hrs. at 1,600 p.s.i. 
(f) 33°C. dry. (g) 22°C., 18% RH, 103 cycles. 
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FLEXURAL STRENGTH—1000'S PS! — 
STIFFNESS—DEFLECTION IN MILLIMETRES 





3 
MOISTURE CONTENT % 


Fig. 5.—Flexural strength and stiffness of 
FM-1 nylon at varying moisture contents. 


ness. The dimensional stability of FM-1 
nylon at elevated temperatures is indicated 
in Table 1 by the shrinkage values in the 
direction of injection for several samples. 

Moisture influences the dimensional 
stability of nylon mouldings, dependent 
to a large degree upon their shape. In 
general, this stability is only regarded as 
fair. Thus an impact test bar specimen 
5 ins. by 3 in. by } in. showed an increase 
in length of 0.008 in. when exposed from 
zero moisture content to saturation. How- 
ever, it is considered that in thin seetions 
the stresses locked within nylon parts at 
the time of moulding are relatively small 
because of the fluidity of the material at 
that time, and in consequence moisture 
usually causes less dimensional change in 
a nylon article than in a similar one from 
cellulose ester. 

Table 2 gives the typical properties of 
FM-1 nylon, test methods being A.S.T.M. 
unless otherwise indicated. Some com- 
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Fig. 7.—Tensile strength and elongation 
at varying temperatures. 
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Fig. 6.—Impact strengths at varying 
moisture contents. 


ments can usefully be given upon the 
tabulated values. 

Specific gravity is about the average for 
non-mineral-loaded plastics. The tensile 
strength increases at low temperatures. In 
regarding the tensile figures, it is sug- 
gested that they should not be considered 
as a point at which rupture occurs, but 
rather as the fibre stress at which orienta- 
tion of the molecules begins to take place. 
This orientation is accompanied by an 
elongation of about four times the original 
length along the axis of stress. Subse- 
quently the tensile strength value may 
reach 60,000 lb./sq. in., and the oriented 
piece is considerably stiffer than the 
unoriented. From thé practical aspect, 
orientation can only be induced in fila- 
ment forms, and consequently the high 
tensile strength values usually associated 
with the already established nylon forms 
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Fig. 8.—Impact strength at varying 
temperatures. 
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Fig. 9.—Moisture absorption and creep 
changes of nylon with increase in time. 


of yarn, etc., cannot be expected in 
moulded forms. 

Indentation hardness is higher than that 
of methyl methacrylate, but the material 
is horny rather than brittle. It is this 
resilience coupled with a low coefficient of 
friction and great hardness that makes 
nylow mouldings quite resistant to 
abrasion. 

Impact strength is good, in the neigh- 
bourhood of that of fabric-filled phenolic 
thoulding composition. At the low tem- 
perature reasonable impact strength is still 
retained. Thus although at —50 degrees 
F. the decrease is appreciable, the impact 
strength value is still in excess of mould- 
ing compositions, which depend upon 
plasticization for impact resistance. With 
rising temperature there is loss of rigidity, 
although the actual melting point is high. 

Figs. 5 to 9 inclusive show the effects 
of moisture content and temperature upon 
various physical properties. Fig. 5 plots 
flexural 
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MAXIMUM FIBRE STRESS P.S.1. 


Fig. 11.—Nylon and methyl methacrylate 
compared 


or load and heat distortion 
temperatures. 
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}" MANDREL TEST BAR HOLDER 
Fig. 10.—Equipment for break test. 


moisture content, and Fig. 6 deals with 
impact strength. Fig. 7 graphs tensile 
strength and elongation against tempera- 
ture, and Fig. 8 shows impact strength, 
low and high temperatures being included 
in both cases. Fig. 9 is a composite one, 
showing moisture absorption under condi- 
tions of complete submersion for extended 
periods, weight increase at 50 per cent. 
humidity for extended periods, and creep 
in mils. under a load of 1,600 lb./sq. in. 
over an extended number of hours. 
Fig. 11 shows the relationship between 
load and heat distortion temperatures, and 
compares nylon with methyl methacrylate. 
The volume resistivity of nylon in thin 
sections is 1013 ohm-cms. at 50 per cent. 


100 
90 
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3/8" 1 3/16" 1/8" 
PARTICLE S$iZE 

Fig. 12.—Effect of particle size on 

toughness of FM-1 nylon. 
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humidity, falling to about 5 x 109 ohm- 
cms. at 100 per cent. humidity. The 
decrease is due to water absorption, and 
the change can be reversed by redrying. 
The authors state that when nylon FM-1 
is properly moulded it is too tough for this 
property to be measured satisfactorily by 


conventional methods. At the same time, ° 


it is found that there is likely to be a 
considerable variation in toughness 
between mouldings, which should be the 
same. Therefore a measure of the pro- 
portion of these components having less 
than the optimum toughness may be of 
more importance than a measure of abso- 
lute toughness. This involves the testing 
of a large number of pieces. A test has 
been devised for the purpose in order to 
minimize the expenditure of time and the 
material. The equipment for this break 
test is simple and is shown in Fig. 10. 
Twenty-five test bars of dimensions 5 ins. 
by 0.5 in. by 0.125 in. are used, and they 
are conditioned prior to testing by submis- 
sion for 24+ hours to an atmosphere of 50 
per cent. humidity at 77 degrees F. Each 
specimen is then tested at four points in 
its length by bending through 180 degrees 
around a }-in. diameter round bar in the 
test fixture. 

The satisfactory standard for a batch of 
FM-1 nylon is set so that not more than 
eight breaks in the 100 bends are _per- 
mitted. The toughness .of the batch is 
expressed in terms of a ‘‘hand break 
number,’’ which is 100 minus the number 
of breaks. ‘‘Lucite’’ brand of methyl 
methacrylate and “‘ Plastacele’’ grade of 
cellulose acetate, when similarly tested, 
each gave 100 breaks in 100 bends. 

The effect of moisture is important with 
all moulding powders, but especially is it 
so with nylon. Moisture in the nylon 
moulding powder causes a sharp reduc- 
tion in the inherent toughness of moulded 
components, as well as being harmful to 
surface quality. Nylon moulding powder 
picks up moisture quickly, and, therefore, 
the predried nylon is packed for shipment 
in small moistureproof drums. The 
moulder must, therefore, take precautions 
in using it to permit exposure to the atmo- 
sphere only for the minimum of time 
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essential to the moulding production in 
hand. 


Effect of Particle Size 


Particle size of the moulding powder 
also exercises a profound influence upon 
the toughness of the moulded article. 
This is illustrated graphically in Fig. 12, 
from which it can be seen that material 
of intermediate particle size yields the best 
results. Fine material gives poor results, 
from which it is presumed that it presents 
a greater surface for oxidation during its 
passage through the heating cylinder. 
Even when fine material is mixed with 
that of optimum size, the quality of the 
product is impaired. Again, when sprues 
and runners from moulded components 
are cut up and used again, the resultant 
mouldings are markedly less tough than 
those from virgin material. 

Comparing moulding powders of high 
impact strength, it is to be noted that 
nylon has a specific gravity of 1.14, 
against 1.27 to 1.56 for cellulose acetate 
and 1.4 for the fabric-filled phenolic 
materials. This advantageous density 
value for nylon helps in some measure to 
offset the high price of nylon moulding 
powder. It is to be hoped that greater 
quantity production of the material will 
ultimately lower the price. 

Regarding moulding technique, it must 
be observed that FM-1 nylon requires a 
high injection temperature, that it melts 
sharply to a fluid condition and that it 
sets quickly again. The temperatures 


- involved are high enough to cause 


incipient charring of all organic materials. 
It is important from this angle that the 
nylon moulding powder in the injection 
cylinder should not be heated nor 
for a longer period than is necessary, and, 
therefore, only to melt it completely and 
to provide a sufficient margin of tempera- 
ture above the melting point of the 
material to prevent premature solidifica- 
tion of the liquid entering the die. The 
sharpness of the melting point of nylon 
prevents control of fluidity at the time of 
injection by adjustment of temperature 
in the same manner that it can be with 
other thermoplastics. Special precautions 
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Fig. 15. 


and equipment are required because the 
fluidity of the material is so much greater 
than that of the conventional thermo- 
plastics, although this is a definite advan- 
tage when dealing with delicate inserts. 
Quick setting of the material promotes a 
short cycle, but at the same time necessi- 
tates close control of temperature in order 
to avoid premature crystallization. The 


design of the die has to take this into 
consideration. 
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Figs. 13-18.—Series of nozzles especially 
designed for the moulding of nylon. 


In order to ensure that the cylinder 
temperature and duration of heating do 
not much exceed the minimum required 
for complete melting of the nylon, auto- 
matic control of the cycle is recommended. 
The. optimum temperature depends upon 
the individual equipment. For example, 
for one particular injection machine 
equipped with the nozzle described below, 
the proper temperature of the material has 
been found to be 530 degrees F. 
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Using conventional injection moulding 
equipment, the early efforts to mould 
nylon were a failure on account of exces- 
sive oozing of molten nylon from the 
nozzle, which prevented the proper seat- 
ing of the nozzle in the die bushing and 
proper closing of the die. A _ shut-off 
nozzle had to be designed to overcome the 
trouble. 

Fig. 13 shows a nozzle of the plug- 
cock type which is actuated by contact 
switches and pneumatic switches. Less 
wear of moving parts was an advantage 
that was more than offset by the com- 
plexity of the cylinder set-up, and this 
precluded its commercial use. A second 
nozzle is illustrated in Fig. 14. The small 
plug was held closed in position by the 
pressure of the piston and pushed into 
the open position by contact of the die 
bushing when the die was closed. Exces- 
sive mechanical wear resulted from the 
repeated impact of the nozzle on the die 
bushing; the shut-off was not reliable 
enough to permit of the automatic opera- 
tion of the equipment. These were 
factors that rendered the nozzle unsatis- 
factory commercially. 

Fig. 15 shows a satisfactory nozzle 
that permits of automatic operation. 
Occasional shut-downs for repairs are 
necessitated by the wear of the plunger 
and deterioration of the temper of the 
spring. Fig. 16 shows an improvement 
upon this in so far as it provides a posi- 
tive shut-off, and it also avoids loss of 
temper in the spring. This type was the 
best of the nozzles having moving parts. 
That shown in Fig. 17 combined the 
features of the first three types. It par- 
ticularly eliminated any deterioration in 
temper of the springs by relocating them, 
but the shut-off was not effective. 

The type of nozzle finally adopted was 
that shown in Fig. 18. It depends for 
shut-off entirely upon the restriction 
offered by a pack of screens of. various 
sizes. Its primary advantage is freedom 
from moving parts and, therefore, freedom 


from wear. It provides an effective shut- 


off and a screen for unmelted particles. 
In the front section, a series of cartridge 
heaters keeps the material molten. It can 
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readily be cleaned after continual use by 
simply removing the screen-pack com- 
partment and by replacing it with a new 
one. , 

A satisfactory injection machine is the 
type which uses a vertical cylinder, 
equipped with a standard sliding head. 
The sliding head, shown in Fig. 19, serves 
as an effective shut-off. 

Die design for the injection moulding 
of nylon is of great importance. Due to 
the fluidity of the material when it enters 
the die and flows around the inserts, it 
penetrates around any loose-fitting pins 
and out through any imperfections at the 


INJECTION PLUNGER 






HEATING BAND DIRECTION OF MOTION 


BACK OF DIE 


Fig. 19.—Sliding head fitted to vertical 
cylinder of injection machine. 


parting lines of the die. Dies must be 
very carefully closed, knock-out pins 
fit closely and mating surfaces be 
ground to give perfect contact on the 
zone adjacent to the cavity. Fluidity 
must also be given consideration when 
designing the sprue bushings, runners, 
cold-slug wells and gates. _ Although, 
generally speaking, the sprue and runners 
may be smaller than for other plastics, 
they must be large enough to ensure free 
passage of the molten material without 
premature setting. Cold-slug wells must 
be large and incorporated at the end of 
all major runners in order to prevent the 
entry of cold front of advancing material 
into the moulded article. 

The mould shrinkage of nylon is con- 
siderably above that of the conventional 
plastics, amounting to 0.012 in. per in. 
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Consequently, dies designed for other 
plastics will generally require modifica- 
tion for use with nylon. For the injec- 
tion of nylon, the temperature of the die 
is not so important as it is for those 
thermoplastics which depend on cooling 
of the die to make them progressively 
more rigid. In general, the die can be 
allowed to build up an equilibrium tem- 
perature from the heat of the injected 
material. When too rapid setting prevents 
perfect filling of the die, hot water or 
steam can be used to raise its temperature 
to a suitable level. 

The fluidity characteristic, troublesome 
as indicated above with imperfectly 
matched dies, is markedly advantageous 
in that it allows the pressure of the 
plunger to be transmitted hydrostatically 
to the material in the die cavity. Conse- 
quently, no benefit to quality is gained 
by using pressures above that required 
to ensure complete filling of the die. 
Pressures as low as 4,500 lb. /sq. in. have 
given satisfactory results; whether lower 
pressures can be employed has not yet 
been determined. 

When the construction or condition of 
the die is such that flashing occurs at the 
lowest available pressure, recourse may 
be made to lowering its temperature or 
to altering the cycle. 

The length of the cycle must depend 
upon the weight of the article to be 
moulded to some degree. It should be 
restricted to minimize as far as possible 
the time between the actual melting and 
the resolidification of the nylon. The 
length of dwell influences the physical 
properties of the moulded article. An 
optimum cycle of 30 secs., with a dwell 
of 15 secs., has been established for test 
specimens. However, the time of dwell 
will depend upon the size and shape of 
the component, the toughness to be 
secured and the need to ensure complete 
filling of the die. For cycles less than 
45 secs.,.a dwell of approximately half 
the cycle is generally satisfactory. The 
dwells with longer cycles must be deter- 
mined by experience. 

During solidification, i.e., in passing 
from the liquid to the solid state, a con- 
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traction of about 16 per cent. in volume 
occurs; therefore, the difficulties in 
injection moulding nylon in thicknesses 
greater than, say, } in. increase. If the 
injection pressure and cycle are not 
adjusted to keep the material under pres- 
sure throughout the dwell period, the 
moulded piece will not completely fill the 
mould. To date, it is not recommended 
to use nylon for greater cross-sections 
than 7 in. because of the internal 
stresses set up and the surface voids pro- 
duced. It is evident, however, that with 
further researches on material as- time 
permits, these disadvantages will be 
overcome. 

The advent of new plastics must be 
viewed rather in the spirit of their serving 
to complement older products than to 
substitute them, and with particular refer- 
ence to taking advantage of any new 
or advantageous properties that they may 
offer. Nylon moulding powders indicate 
the production of components possessing 
toughness and strength and resistance to 
higher temperatures than offered by 
previous thermoplastics. The great 
fluidity of the material during processing 
assists in the production of small com- 
ponents, those of thin section and excep- 
tional fragility. The material represents, 
therefore, a notable advance, but it is 
stressed that it is not an all-purposes sub- 
stitute. Thus, electrically it could not 
replace polystyrene and polythene, it is 
restricted in colour range, and transpar- 
encies are not yet possible, so there is no 
question of replacing the methacrylates 
which, of course, have exceptional quali- 
ties of light transmission. 

Admittedly, the ultimate ideal may be 
an all-purposes plastic, with best pro- 
perties mechanically, electrically, physi- 
cally, optically, etc. Practically, it is 
realized that such a single material is 
impossible, and, likewise fgom the prac- 
tical angle, undesirable. All phases of ' 
civilization must progress and develop in 
an interrelated manner. Thus as 
chemistry discovers new reactions and 
products by research, chemical engineer- 
ing must progress to make commercial 
realization possible, and general engineer- 
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ing must progress to provide the neces- 
sary applications. This cannot be accom- 
panied except by new forms for what 
they are worth and improvements in 
existing types. 

Nylon moulding powders will be wel- 
comed in this country by engineers, espe- 
cially electrical engineers. A number of 
small components, separating insulating 
components, small spools and bobbins, 
spool cheeks and the like, used on appara- 
tus operating at medium or low voltage 
stresses, have been awaiting such a 
material and will come to the fore for con- 
sideration. At the same time, develop- 
ment in the electrical engineering indus- 
try in this country is wisely cautious. In 
consequence, no rapid changes are to b2 
expected, and any changes will await the 
availability of working samples of 
material in this country, and the usual 
thorough testing to cover all aspects of 
fabrication and _ exploitation in this 
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country. Laboratory testing and fiela 
trials will have to cover chemica! 
stability, physical stability and electrical 
performance under all conditions likely to 
be encountered, including dry heat, wet 
heat and extreme cold, all these condi- 
tions with and without electrical loading 
upon the apparatus concerned in relation 
to the nature and operating functions of 
that apparatus. 

Of course electrically, nylon is not 
entirely unknown in this country. It is 
being used as a yarn for insulation, par- 
ticularly as a textile covering for instru- 
ment wires in substitution for silk. It is 
also used as a ‘‘ varnish’’ coating for 
instrument wires, in this case as an 
improvement over the orthodox wire 
enamels. Discussion of these applications 
are outside the present scope, but it must 
be observed that here are two applications 
in which nylon is giving real service to 
the electrical industries. 








“I View the World Encompassing...”’ 


The attached photograph may or may not 
foreshadow future design in motorcars, but 
there. is a wealth of ingenuity displayed in 
the construction of this transparent hood. 

With (or even possibly without) the con- 
currence of the local aerodrome, this jeep 
has been fitted with a streamlined methyl 


methacrylate hood jointed in sections with 
resin-bonded plywood as a protection during 
the rigours of the recent winter on the 
Western Front. Furthermore, all-round 


visibility against attack is provided, while 
the absence of an opaque hood also dimin- 
ishes the chances of observation, 
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PRODUCTION 
NEWws 


FULL-LIFT SAFETY VALVES.—The 
development of the boiler safety valve, from 
the simple but crude weight-loaded designs 
of 100 years ago to the modern spring-loaded 
equipment designed for high-duty. boilers, is 
strikingly illustrated by the records cf 
Hopkinsons, Ltd., Huddersfield, who 
recently celebrated their centenary as manu- 
facturers (from 1843) of boiler mountings 
and accessories. 

In 1852 they -originated the compound 
safety’ valve, which was described at the 
Leeds meeting of the British Association in 
1858, and the modified form of which 
(known as the ‘‘ Duad’’ safety valve) is 
still standard practice to-day for ‘‘ Lanca- 
shire ’’ and other cylindrical boilers. The 
firm’s well-known loaded safety valve 
appeared some years later and present-day 
designs of this valve fall into three gencral 
types: (1) The ordinary spring-loaded 
safety valve; (2) the ‘‘ Hydis’’ high-lift 
safety valves for high-capacity boilers up tc 
250 Ib. per square inch; and (3) the ‘‘Hylif’’ 
full-lift safety valve with maximum dis- 
charge capacity, suitable for the modern 
high-duty water-tube boiler. 

Essentially, the principle is that when the 
steam pressure rises to the set pressure the 
valve discharges against the heavy spring 
with a small lift; on the principle of an 
ordinary type safety valve. This initial 
opening allows the escaping steam to exert 
its pressure over the full area of the valve 
face, and increases the lift until the face 
enters the valve guide, when the steam is 
deflected downwards by the edge of the lat- 
ter and the consequent reaction pressure lifts 
the valve to its full open position. At this 
final stage of lift the discharge area between 
the seat and the valve equals the net area 
through the seat throat and the- discharge 
capacityhas reached its maximum. When 
the discharge pressure has been relieved, the 
valve begins toclose,and as it emerges ffom 
the valve guide the reaction pressure ceases 
and the valve shuts down sharply and 
completely. 

Because of ‘the high duty thereby given, 
one of the main advantages is that the 
number of safety valves required on a boiler 
is reduced, and it may be stated also that 
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the maximum lift and discharge capacity 
are obtainéd at an accumulation of not more 
than 2 per cent. of the set pressure with 
little difficulty. 


GAUGE AND TOOL MAKERS’ 
ASSOCIATION.—The Export Committee of 
the Association is discussing with the Rus- 
sian. Trade Delegation in London the 
question of taking space at the forthcoming 
Industrial Exhibition in Moscow. Details 
of the charges per square metre, etc., have 
already been circulated to all members. It 
is satisfactory to record that the Associa- 
tion has completed the arrangements for 
supplying the requirements of Turkey of 
tools, gauges and measuring equipment. At 
the suggestion of the Delegation the 
Association has also recommended members 
to send copies of their catalogues, price 
lists, etc., to the offices of the Turkish 
State Railways in Ankara to facilitate 
inquiries. 


‘* CELLOBOND ”? ADHESIVES, — The 
excellent pamphiet recently issued by Cello- 
mold, Ltd., clearly shows how general in 
this world is the process of ‘‘ sticking ’’ one 
object to another and how far we have 
advanced on the road to real bonding. This 
company manufactures some 20 varieties cf 
adhesive based on _ phenol-formaldehyde 
resin, cellulose ester and vinyl compound. 
Their uses cover a wide variety of purposes, 
including the cementing of lamps and radio 
valves, joining glass and metal, wood lamin- 
ates, fabric, paper, and cloth, coating of 
composition boards, veneer jointing, 
cementing plastic mouldings, etc. A variety 
of methods is available, using different 
adhesives, so that manufacturers can employ 
high-, medium-, or low-temperature stoving 
or simple air-drying and combinations of 
these processes. 

Each adhesive is carefully described, giv- 
ing specifications, properties, recommended 
applications, and general instructions for 
use. 

Copies may be obtained from the sole 
distributors, IT’, A. Hughes and Co., Ltd.,, 
Abbey House, Baker Street, London, 
N.W.1. a 
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KAYSER, ELLISON AND CO., LTD.— 


Mr, Charles Henry Arnold has been elected * 


to a seat on the board of the company. Mr. 
Arnold has been 38 years with this company 
and since 1940 has acted as commercial 
manager for them. 


ULSTER PLASTICS WORKS, LTD., 
BELFAST.—Mr. Clifford McMullan, director 
of the above company, purposes visiting 
U.S.A, and Canada in connection with new 
developments in their business. 





EDGAR ALLEN AND CO., LTD.—The 
directors announce that they have elected 
Mr. William H. Higginbotham as chairman 
of the board of directors of the company, in 
succession to the late Mr, C. K. Everitt, 
whose death occurred on February 6. Mr. 
Higginbotham, who is a Lancastrian by 
birth and an incorporated accountant, joined 
the company in 1930 as secretary (a position 
which he now relinquishes) and became a 
director in 1933. He has since been in 
charge of the financial side of the company’s 
activities, 


DELANIUM, LTD., has been registered 
as a private company, to undertake a 
research into the production from coal, oil, 
and other materials of substances of com- 
mercial and industrial value, Nominal 
capital is £50,000. The registered offices 
are at Imperial House, 82-86, Regent Street, 
London, W.1. The following is the com- 
position of the Delanium board:—B. C. 
Westall (chairman and managing director 
of Thomas De La Rue and Co.); C. G. R. 
Ashton and H. P. Bridge (directors of De 
La Rue (Plastics) ); Edmund J. Hann 
(chairman of Powell Duffryn Associated 
Collieries); J, G. Bennett (director of C. D. 
Patents); and H. Vincent Vale (director of 
Cory Brothers and Co.). 


IMPERIAL COLLEGE CENTENARY.— 
Presuming that the war in Europe will by 
then have terminated, the Imperial College 
is planning to celebrate next autumn the 
centenary of the Royal College of Chemistry, 
from which, through two of its three con- 
stituent colleges, it can trace descent. The 


third week in October is contemplated, and . 


it is hoped that H.M, the King, as Visitor 
of the College, may find it possible to be 
present. In connection with this centenary 
the College has recently launched an appeal 
for funds which by providing an endowment 
will enable it to develop a corporate life 
more comparable with that of colleges in the 
older univer@ties; and in the late summer 
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of this year (i.e., a little in advance of th 
celebrations) it hopes to extend invitation 
to the General and Technical Press. 


SOCIETY NEWS 


I.P.I. (SOUTHERN SECTION) .—Mr. 
H. Carl Martin, of the Bristol Aeroplane 
Co., Ltd., gave a most interesting talk to 
120 members of the Southern Section on 
‘Pulp Preform Moulding ’’ at the Uni- 
versity College, Southampton, on Wednes- 
day, February 21. 

The next technical meeting will be held 
at Southampton on Wednesday, March 28, 
when Dr, A. Caress (I.C.I. Plastics Divi- 
sion) will give a talk on ‘‘ New Forms of 
Acrylic Resins.”’ 


THE SOCIETY OF INSTRUMENT 
TECHNOLOGY will meet at the London 
School of Tropical Medicine, Keppel Street, 
London, W.C.1, on Saturday, April 21. 
The morning session. will commence at 
11 o’cléck and the afternoon session at 
2.30 p.m. The president, Sir G. P. Thomson, 
M.A., F.R.S., will be in the chair, and 
three papers will be read and discussed, Any 
non-members of the society who wish to 
attend should apply to the hon. secretary, 
Mr. L. B. Lambert, 55, Tudor Gardens, 
London, W.3. 





INQUIRY 
The Royal Society for the Prevention of 
Accidents asks us for manufactures of 
finger guards as used by tailors’ machinists, 
We have obtained a sample (see below) 
which we believe to be the type required 





and ask manufacturers to write direct to 
the Industrial Department of the society. 
The guard appears to be made of cellu- 
lose acetate from.very simply cut sheet and 
then heated to form finger shape. 
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Break-down Voltage Measurement 


A material intended for use as an electrical insulator must be 
capable of withstanding very high voltage differences. By 
means of the apparatus shown, with which 80,000 volts can be 
generated, mouldings are submitted to electrical stresses greater 
than those which they will experience in actual practice. As so 
many plastic materials possess properties which commend them 
to the electrical industry, this test is widely _ 


applied, and is of importance in maintain- 


ing the high standard of I.C.I. products. 


IMPERIAL CHEMICAL INDUSTRIES LTD - LONDON, S.W.1 


xix 
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Doing 
the job! 


It is not always a question of metal 
substitution. Plastics correctly adapted 
may be the right material for the job. 
Save those machining operations. Have 





it moulded by :— 
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For the MANUFACTURE of | 
LAMINATED SHEETS & TUBES |e 


® SAMUEL JONES & CO.LTD 


= 16-17 NEW BRIDGE STREET, EC4. PHONE: CENtral 6500 
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Planned Mould Maintenance 
Service Aids Economical Production 


Part XI 


Very often much harm is done to plastic 
moulds because of unwise usage, or from 
unintentional causes, which give rise to a large 
number and variety of operating troubles, such 
as accidental jamming of mould members, 
trapped cores or ejectors, overloading, incorrect 
locations or alignments, and like faults. 

The risks of accidental damage may often 
be greatly reduced or even entirely eliminated 
by the incorporation into the design of simple 
safety devices which render operation of the 
mould more foolproof. 

Such mechanisms may be applied in a 
large number of ways, and for a variety of 
purposes, as will be explained in this section. 
Descriptions and illustrations will be given of a 
number of very simple, effective and eminently 
practical mechanical devices capable of 
functioning either fully or semi-automatically, 
and so arranged as to work smoothly in conjunc- 
tion with the normal motions of mouldor machine. 


HE author feels that a very useful and 

interesting purpose will be served at 
this juncture of the discussion of the 
many plastic mould maintenance prob- 
lems and the best kind of systematic 
service that can be applied in solving 
those difficulties, if some thought and 
attention is now devoted to the study of 
the numerous methods, contrivances and 
mechanical devices which the ingenious 
designer or mould engineer is able to 
employ in order to render the production 
operation of plastic : moulds’ nearly 
foolproof, and the costly and _ intricate 
mould mechanisms more free from serious 
damage. 

By the introduction of devices of the 
type to be described at a later point 
throughout this present article, it will 
often be possible to eliminate or very 
much reduce the many irritating and 
sometimes expensive troubles caused by 
foolish or unintelligent operation of the 
moulds. It will be observed that one of 
the chief advantageous characteristics of 
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these safety mechanisms is the ease with 
which they may be adapted into standard 
mould constructions coupled with the 
relatively low cost their use entails. 
These two last considerations are often 
the determining ones, as it is fatally easy 
to install a new mould with safeguarding 
arrangements of such an expensive or 
intricate nature that production therefrom 
becomes largely uneconomical. More will 
be mentioned about this aspect of the 
matter at a later stage. 

As is well known amongst mould 
engineers generally, and mould main- 
tenance toolmakers in particular, numer- 
ous minor troubles arise when-a new 
mould especially is incorrectly used. This 
later condition is most likely to occur in 
those cases where the mould constructior: 
is such as necessitates the manual with- 
drawal of core slides, or core rods; the 
insertion of cores prior to commencement 
of a fresh moulding cycle; the location 
or fixture by hand of ejector rails; and, in 
fact, all similar operations which have to 
be performed by the operator at certain 
predetermined times throughout the 
moulding cycle. 

It will be appreciated that to perform 
all such and similar operations properly, 
and at the correct time, requires good 
concentration and powers of observation 
from the operator. Any brief lapse of 
memory leading to the omission of an 
essential movement of some mould mem- 
ber, or, on the other hand, the commis- 
sion of an unnecessary or undesirable 
action, will often be the originating cause 
of some mould failure, whose correction 
demands the skilled attentions of the 
maintenance toolmaker. 

Thus several mould members may 
become forcibly jammed due to an 
untimely performance of certain move- 
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ments, and cores, ejector pins, etc., may 
be bent or fractured as a result. Very 
often, too, in such occurrences, the tool- 
maker will find upon close examination 
that the guide holes for such cores or 
ejectors have also suffered damage either 
by reason of bell-mouthing, or scored 
surface. Incidentally, these are very 
commonly encountered troubles. Other 
undesirable features likely to develop as 
a result of the jamming together of 
various mould members are: misalign- 
ment of main blocks due to bending of 
the dowels; damage to parting-line sur- 
face of blocks caused by wrong location 
of cores, etc.; where the mould blocks 
are of the built-up type the component 
sub-blocks may become distorted and 
moved out of place; cores and dowels 
may become tightened in their guiding 
holes due to slight disturbances in setting 
of blocks or other members, which in its 
turn may lead to ultimate seizure of such 
parts and all the well-known troubles 
associated with their release and replace- 
ment. 

The above are but a few of the very 
many snags and troubles which are 
‘generally associated with plastic mould 
operation, and in tracking down the 
initial causes, especially in connection 
with the injection type of mould, the 
writer has been astonished to discover 
the high proportion of cases where 
the lack of obvious safeguarding by 
interlocking protective devices has proved 
to be the real determining factor in the 
causation of the troubles investigated. 

Because of experiences of this kind the 
author has been led to pay increasing 
attention to the questions of providing 
effective safeguards in all those cases 
where there is a risk of inadvertent mis- 
timing or wrong location of mould mem- 
bers. Asa result of this special designing 
policy it has been found repeatedly that 
the introduction of even quite simple and 
elementary types of safety mechanisms 
has led to a useful reduction in the inci- 
‘dence and numbers of mould operating 
snags, whilst the number of more serious 
troubles has similarly declined. 

It is proposed, therefore, in this present 
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section to explore the possibilities of this 
somewhat neglected aspect of mouid 
design and construction in order to indi- 
cate some useful ways and methods which 
can successfully be adopted to obviate 
accidental injury t6 moulds which arise 
from unavoidable lapses of memory, or 
muddled thinking on the part of a mould 
operator. 


Value of Practical Knowledge of the 
Use of Moulds for the Designer 


Before coming to the consideration of 
actual mould constructions to which 
safety mechanisms have. been or can be 
applied, the writer wishes to deal with 
a few general features of common design- 
ing policy and outlook. 

In the first place it is necessary to 
re-emphasize a point which has_ been 
stressed repeatedly in previous sections of 
this series. This refers to the great 
importance and value of practical know- 
ledge of the operation of plastic moulds 
whilst under production conditions to the 
mould designer. Possession of such 
knowledge and experience will be found 
of inestimable benefit to him when 
engaged in fashioning a mould design, by 
enabling him not only to eliminate the 
obvious mechanical or technical snags, 
but also permit him the better to arrange 
those designs so as to be more nearly 
foolproof and independent of the skill of 
the operator, along the lines already men- 
tioned. By reason of such practical 
experience he will possess a more reliable 
understanding of the sort of treatment 
likely to be meted out to the finished new 
mould. Knowing this from intimate 
practical contact in the use of moulds, 
he will be far more appreciative of the 
difficulties involved, and _ incidentally 
more receptive of any suggestions made 
to the projected design for ensuring safer 
working and greater protection to its 
component parts. 

Indeed, it will be found a good working 
policy for the designer always to assume 
that.any mould he is called upon to 
design will eventually be operated by an 
unskilled and not very experienced or 
observant person, rather than to assume 
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* A BETTER way of fixing 


Simmonds Aerocessories Limited + Great West Road * London. A Company of the Simmonds Group 
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The standard Spire Nut is only 


to one form, and the most elemen- 
tary form at that, of fixing by 

the Spire method. There are 

measure already over 300 special Spire 
designs each of which has been 

‘‘made to measure’’, for some 
particular job. In most of them 

_ mo separate nut or washer is 
needed. The Spire fixing is part 
of the component itself. It is 
pretty safe to say that Spire can 
simplify most assembly jobs. 
Send us along any ordinary 
assembly-parts or drawings. 
We'll see-if, we can’t cut out 
some of the bits and pieces and 
reduce the operational time by 
designing a Spire assembly. No 
charge for this. If it works we'll 
get your order. If it doesn’t 
we'll tell you so and there’s no 














harm done. 





THAT’S Fixed THAT! 


NP 1506 Aircraft manufacturers and coachwork 
builders employing stressed skin construction 
are saving time and money and material by the 
use of this simple Spire fixing. It serves to hold 
the tack bolts in position until riveting of skin 
sections has been completed. It is quicker to use 
than the usual square pressed nut and is easily 
removed for 
further use when 
its ‘holding job’ 
is done. 
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; The careful balancing 
e4 /  ~@f skilled against un- 
Pi skilled or semi-skilled 
workers is a vital principle of 
modern production. High skill 
produces the tools, the jigs, the 
= gauges. High skill ‘sets up’ the 
a _ machines. So the work of a few 
" craftsmen is multiplied a thousand 

i Yy times by those who tend and feed 

\ 4 vv the.machines. So the work of the 
youngest apprentice of hundreds of 

** unskilled workers ” is controlled 

and directed by high craftsmanship. 


‘Right from the start’ 


ALLTOOLS LTD., 125 Harlequin Avenue, Great West Road, Brentford, Middx - Ealing 6464 
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it will be handled throughout its working 
life by one of the converse character. 

If this is always borne in mind the 
designer will certainly be much more on 
guard against developing unnecessarily 
complicated constructions, or in providing 
for too many purely manual functions, 
and this will lead him to inaugurate, as 
far as practicable, automatic interlocking 
arrangements so that those members 
which have to be hand operated cannot 
be moved until connecting members, or 
they themselves, have been brought to 
the correct position. 

Where the designer starts out with the 
probably unconscious assumption that 
the final user of the mould will be well 
skilled and possessing trained experience 
in their best use, there will be far greater 
tendencies for him to overlook many 
minor details of the above-mentioned 
kind which, admittedly, are perhaps not 
important taken singly, but, when found 
in combination and paced in the care of a 
careless or unobservant operator, might 
become the cause of very serious produc- 
tion hold-ups and mould troubles into the 
bargain. 

That this need for more foolproof 
mould mechanisms is one sometimes over- 
looked by the mould designer is amply 
evidenced by the fact that, in many cases, 
the new mould is finished off ready for its 
first trial run, in some instances even get- 
ting beyond this stage right up to the 
beginning of a production run, before some 
simple and apparently perfectly obvious 
safeguarding measure becomes evident to 
someone watching the mould and opera- 
tor in action. 


Foolproofing the Finished Mould Often 
Expensive and Difficult 


Sometimes effective provision is over- 
looked whereby, say, a core-slide is auto- 
matically moved throughout the full 
extent of its movement; or for positively 
presenting it at the correct place and the 
proper time in relationship to the next 
moulding cycle or, on the other hand, it 
may be possib:e to open the mould blocks 
before a cross-located core rod has been 
moved out of position; or yet again, the 
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main blocks may be permitted to close 
whilst a core pin or ejector rod is located 
in the wrong position, and so forth. 

Unfortunately, when such drawbacks 
as these are first revealed in connection 
with a newly finished mould construction, 
as often happens in fact, the mould 
engineer will usually come up against con- 
siderable difficulties or objections towards 
adopting remedial measures or means to 
the construction. It is not always easy 
or inexpensive to adapt a compieted 
mould mechanism .to avoid such short- 
comings. 

Such circumstances may lead to a num- 
ber of highly unsatisfactory results, some 
of which are here mentioned as coming 
within the practical knowledge of the 
present writer, and which will be found 
indicative of the sort of difficulty which 
may arise from a designer’s omission to 
provide proper or effective safety arrange- 
ments in the design itself. 

In the first piace, it often happens that 
the finished mould construction forbids 
applying a really effective device to 
ensure positive interlock and safeguard, 
with the result that very often the mould 
engineer has no other course open but to 
install admittedly inadequate measures. 
These, in. their turn, lead to greater 
demands upon the time and attention of 
the maintenance tool-maker, as well as 
failing to provide a foolproof protection, 
so that there still remains the possibility 
of a serious mould failure due to forget- 
fulness on the part of an operator. 

Secondly, sometimes it is found essen- 
tial to install an important safety device 
which has been overlooked at the time 
of developing the mould design. Incor- 
poration of such a provision wiil then lead 
to drastic alterations to mould and greatly 
increased cost. 

Thirdly, in contra-distinction to the 
above point, cases have occurred where 
the provision of such a safety mechanism 
has been deemed advisable, but, upon 
examination, found to involve too 
drastic modifications and consequently 
enhanced mould costs, so much so, that 
the idea of foolproofing the mechanism 
has been quietly dropped and the mould 








146 


allowed to continue in production service 
bereft of the much-needed device, etc. 
Needless to say, this sort of procedure 
results in a pro.ific crop of maintenance 
troubles and snags for the toolmaker, as 
well as big risks of production stoppages 
and all the cost entailed. 

There is yet another important aspect 
of this matter to be considered. It relates 
more to a word of caution to the over- 
zealous mouid engineer. Very often it 
will be found that when a new mould is 
first placed into pzoduction use, the 
engineer discerns some unsatisfactory fea- 
ture, and in his desire to correct or 
eliminate same, is led to install some 
device as a safeguard. Often such 
devices may be more in the nature of 
makeshift arrangements, perhaps incur- 
ring complicated apparatus which results 
both in the slowing down of production 
and output and the imposition of addi- 
tional demands upcn the attentions or 
memory of the operator. 

In all cases where it is left to the main- 
tenance engineer to originate and apply 
safeguarding measures to a mould con- 
struction to overcome snags, care must be 
‘taken to see that the appiication of any 
such device, whi:st curing one kind of 
trouble, does not open up the way for 
others. Such contrivances should be as 
simple as possible, having few working 
parts, each of which is amply propor- 
tioned so as to withstand all possible 
stresses and loads; they should also be 
easily accessible and the shape of the 
parts such as renders their renewal an 
inexpensive. matter. Wherever possible, 
such safety mechanisms should be located 
external:y on the mould blocks or other 
units, so that, in case of failure or break- 
age, ready removal of the whole appara- 
tus is secured without interfering with the 
normal construction of the mould itself. 

Nothing is more irritating and wasteful 
of production than to have a. mould 
equipped with auxiliary and supposedly 
safeguarding features, these latter con- 
stantly failing to work properly and need- 
ing frequent alteration or adjustment. 
Once such devices are installed to make a 
mould working or construction foolproof, 
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they should require little maintenance 
attention from the toolmaker. 

Another further important disadvan- 
tage likely to be associated with such last- 
minute introduction of safety measures to 
the finished mould from which they have 
been previously omitted, is that it will 
not always be found possible or conve- 
nient to fashion the component parts of 
such safety apparatus of such a size or 
shape to withstand fully the stresses 
imposed during normal operation func- 
tions. Deficiencies of this sort often lead 
to eventual breakdown of some mould 
membez, or else to distortion and mis- 
a:ignment, or an over-straining of the 
safety mechanism itself sufficient to ren- 
der it incapable of functioning efficiently 
and positively. 

This will also apply with equal weight 
and importance to the questions of 
materzial selection for such safety devices. 
If it is left to the mould engineer or main- 
tenance toolmaker to design and install 
the safety device on to the new tool, 
materiais may be used which again will 
beccme a scurce of tzouble when placed 
under load and service conditions. Those 
best qualified to stipulate the kind of 
material to be emp:oyed, together with 
requisite heat. treatment, etc., are those 
charged with the design of mould itself 
and the selection of materials for same, 
that is, the design staff. Practical experi- 
ence has proved that on:y by the closest 
check upon the choice of materials and 
their subsequent treatment can the most 
uniform and best results be secured, and 
indiscriminate selection by possibly inex- 
perienced persons may cause numerous 
troub-es and added expense. 


Main Points of Application of Safety 
Mechanisms 


It is not proposed to say much about 
the safeguarding of moulds intended for 
the compression moulding process, 
because, as readers will be well aware, 
usually the construction of such moulds 
is of an extremely simple nature, involv- 
ing very few working parts, with 
straightforward coring arrangements, 
and simple knockout means, all of which, 
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if substantially constructed and fitted 
together, should give rise to little troubie. 

Of course, it will be necessary to ensure 
that the movabie blocks which have to be 
lifted by the operator are not too heavy 
as to cause the risk of dropping. Also 
each block should be provided with 
proper handles, located in the best posi- 
tion to give a balanced lift, and, if pos- 
sible, means should be supplied whereby 
ail handles, etc., fastened to the b:ocks 
are insulated, otherwise the operator may 
run the risk of a burn and damage to the 
mould. 

Earlier sections of this series have dealt 
with the design and construction of com- 
pression mouids, and the preferred types 
suggested have indirectly indicated the 
best and safest means to employ in 
respect of ejector rods, and their housing, 
location and use. Similarly, with regard 
to detachable cores. slides and spiits, 
improved designs have been submitted 
which in themselves contain useful safety 
advantages. 

It will be obvious that in the case of 
those mou:ds employed in the injection 
process, whether they be of the fully or 
semi-automatic type, far greater pre- 
cautions will have to be taken to ensure 
proper safeguarding of the mechanism, 
because generally this latter is of far 
more intricate form and function than in 
the case of the compression mould. It 
is intended to deal almost exclusively 
with the safeguarding of injection mould 
designs henceforward. 

With the semi-automatic type of injec- 
tion mould often. parts of the mould 
mechanism have to be operated by 
separate hand movements of the operator. 
Thus, for example, cores or core-carrying 
slides will have to be raised at certain 
stages of the cycle, or ejector rods 
operated similarly by means of separate 
hand levers. Again, core slides may have 
to be re-inserted into guide ways prior 
to starting a fresh cycle, or inserts have 
to be admitted and secured into mould 
cavity, and, in fact, some of dozens of 
other connected hand-operated motions 
may have to be performed to ensure cor- 
tect working of the mould. 
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On the other hand, the fully automatic 
mould usually provides for the mech- 
anical manipulation of all the foregoing 
kind of motions, so arranged as to 
coincide or bear proper relationship to 
the normal movements of the machine 
platens, thereby very greatly reducing the 
possibility of incorrect timing of the 
mould members and their respective 
movements. 

Therefore it will serve a very useful 
purpose to make out a list of the most 
important purposes which safety devices 
will have to fulfil, especially in connection 
with the semi-automatic type of injection 
mould, indicating, as it does, the various 
features of mould construction, which are 
prone to inadvertent damage, and which 
deserve protective measures. 


Such a List May Be Used by the Design 
Office for Checking Finished Designs 


This list indicating the chief points of 
mould construction to which safety 
arrangements may be fitted can be 
adapted or drawn up in such a manner 
as will prove of invaluable assistance to 
the designer in securing a more compre- 
hensive checking of the finished design 
and drawings before same are passed for 
issue to the works. It will be noted that 
this list is here drawn up mainly for the 
purposes of the drawing checker, and it 
is also suggested that its use be made 
part of the recognized drawing office prac- 
tice to ensure that ful reference is made 
to it at the same time that the usual 
dimensional check is made. 

Such a checking list would comprise 
the following essential points, which, 
obviously, are by no means exhaustive, 
because each mould design is different 
and more or less unique. But this listing 
would form the basis for any mould 
maker, who could then develop or modify 
it to suit the individual needs or methods 
of manufacture. For the sake of con- 
venience and greater clarity, the items 
comprising the list are stated as questions, 
this method having been found by the 
writer to be more stimulative to thought 
and memorizing, as well as assisting con- 
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cise statement and a minimum of paper 
record. 

As suggested, reference to this list was 
made standard practice in the design 
office, and in this simple way it was pro- 
vided that all drawings of a completed 
design were given an adequate check 
over for the provision of effective safe- 
guarding arrangements and _ possible 
sources of trouble along the lines already 
discussed. 

When such a questionnaire has been 
completed satisfactorily it is filed away 
together with the master mould drawing 
and other relevant information concern- 
ing the order for future reference. In 
cases where the application of the-check- 
ing list reveals a lack of proper safe- 
guarding provisions in the proposed 
design, it is simply referred back again 
to the designers office for reconsideration 
and adjustment as suggested by the 
queries of the questionnaire. 


Safety Questionnaire for Semi-Automatic 
Moulds 


Here, then, is given a short list of the 
more important items likely to arise in 
connection with injection moulds of the 
semi-automatic type, which gives a useful 
guide of the type of query to be applied 
to any design by the drawing office 
checker or designer. 

(1) Are all manual movements of 
mould members restricted to a minimum 
in number and scale and capable of being 
performed without interference with other 
mould parts, and at the correct time or 
sequence allotted to them throughout the 
moulding cycle? 


(2) Are adequately reliable and posi- 
tive means provided for locating, stop- 
ping or restricting the travel motions of 
moving members of the mould? 

(3) Is it possible for any of these mov- 
ing members to become mistimed or mis- 
placed, either by accidental or deliberate 
means, and, if so, how can this best be 
prevented ? 


(4) Is it possible for the main mould 
blocks to be closed in such a manner as 
will trap, foul or contact other mould 
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components before these latter have been 
moved to their proper stations? On the 
other hand, can the main blocks be 
opened too soon after injection has 
occurred before essential cores or other 
sliding members have been withdrawn? 

(5) Can all sliding cores, movable 
stripper plates, ejector rods, and their 
rails, etc., be operated without interfer- 
ence with each other, or with the fixed 
portions of the mould or machine? 

(6) Is it possible for a user to locate a 
detachable core or cores in such a way as 
to cause it to be out of true relationship 
with any other connected member? If 
so, what provisions can be developed or 
applied to prevent this? 

(7) Are all detachable or sliding mem- 
bers provided with reasonably safe inter- 
locking safety provisions limiting their 
movements to the prescribed amounts 
(whether accidentally or by deliberate 
action) whilst the main blocks are in the 
open position? 

(8) Is the mould provided with mul- 
tiple cores, and, if so, is it advisable that 
they be operated simultaneously or 
separately or in groups? Are measures 
provided in the design for ensuring all 
cores being moved at the correct stage 
and speed? 

(9) Are the cores hand operated, and, 
if so, are they capable of being moved at 
the appropriate speed rate in conjunction 
with the rate of travel of other mould 
members? 

(10) In the case of hand-lever-operated 
cores, strippers, or ejectors especially, is 
sufficient clearance allowed for the actuat- 
ing lever to move its full extent and 
thereby eliminating the risks of injury to 
the user, and full length of travel to the 
respective cores, etc., connected thereto? 

(11) If the design includes cross-located 
cores, so arranged as to pass within each 
other, or in some other manner intimately 
to interact with each other, is provision 
made for their effective insertion, loca- 
tion. and withdrawal, and in correct 
sequence before the mould blocks are 
opened or closed, as the case may be? 

(12) Can all such safety mechanism or 
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Apart from their other famous insulating materials 
M. & I. are supplying more and more P.V.C. extruded 
sleevings and, so far as Messrs. Volt and Amp and Mr. 
and Mrs. Watt are concerned, they’ve properly put the 
lid on it with P.V.C. injection mouldings which can be made for such a wide range of 
electrical applications. A typical injection moulding and examples of extruded sleevings 
are shown above and we’re always ready to supply full information to people who must 


keep electricity in its proper place. 





MICOFLEX-DURATUBE EXTRUDED SLEEVINGS (P.V.C.) 


(Manufactured by Duratube & Wire Ltd.) 
KENUTUF INJECTION MOULDINGS (P.Y.C.) and 


(Manufactured by J. F. Kenure Ltd.) 
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Distributors : 

THE MICANITE & INSULATORS CO. LTD., EMPIRE WORKS, BLACKHORSE LANE, LONDON, E.17 
Makers of MICANITE (Built-up Mica insulation). Fabricated and Processed MICA, PAXOLIN (Synthetic-resin 
laminated sheets, rods, tubes and cylinders), High-voltage Bushings and Terminals for indoor and outdoor use. Empire 


varnished Insulating Cloths and Tapes and all other forms of Electrical Insulation. Suppliers of vulcanised Fibre, 
Jeatheroid, Presspahn, et. Distributors of Micofex-Duratube Sleevings and Kenutuf Injection Mouldings ( P.V.C.) 











xxiv PLASTICS MARCH, 


FROM FINE FINISHES 


1945 





The well-known CELLON range of products has been 
built up largely by the rapidity with which the CELLON 
technicians appreciate the importance of new innovations 
and new industries. 


The rapid increase in the use of Plastics presents 
intricate but surmountable problems and, in fact, CELLON 
Synthetic Finishes and Thermo-Plastic Adhesives have 
already. been devised and are in use for numerous 
special purposes. 


CONSULT CELLON on all problems of finishing or 
jointing materials, and let them give you the benefit of 
their experience in this and other fields. The address is 
Richmond Road, Kingston-on-Thames, Surrey. Telephone: 
Kingston 1234 (5 lines). 
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arrangements provided in the design be 
improved in any way, such as by sim- 
plifying them, or making their operation 
more fully automatic, or  self-acting 
regardless of the mould mechanism? 

(18) Does the incorporation of such 
safety devices involve slower production 
working of the mould, or additional 
efforts or attention from the operator, and 
are such personal movements demanded 
of the simplest kind possible? 

(14) Are all such interlocking and 
safety devices so positioned on the mould 
as to be easily accessible for inspection, 
checking, and minor adjustment, or is it 
necessary to remove important portions of 
the mould mechanism proper to gain 
access to them? 

(15) Can the design be modified or 
improved in any other manner to promote 
still safer operation and handling without 
adding to the cost or requiring extra 
attention and time from an operator? 

It will be understood that by checking 
all the finished mould designs along the 
foregoing lines there will be far less likeli- 
hood of a type of construction being 
passed through for manufacture without 
some particular study having been 
applied specifically to this question of 
safety, and it should therefore materially 
assist in obviating some of the troubles 
arising from oversights in this respect 
which have already been discussed 
earlier. 


Interlocking Safety Mechanisms 
Applied to Cores 

Before dealing with the description and 
illustration of a number of extremely 
useful safety mechanisms which may be 
successfully applied to various injection 
mould constructions to safeguard other 
members, etc., there are a few pre- 
liminary observations of a general nature 
which it will be desirable to deal with 
first. 

It will doubtless be recalled that the 
writer has on several occasions through- 
out preceding sections of this series 
strongly discouraged the use of springs 
in conjunction with plastic mould com- 
ponent parts, the reasons being that 
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generally such means become a source of 
troubles for the maintenance engineer, in 
that they tend to fatigue, and lose their 
springiness, fail to give a positive action 
to the moved or retained member, and 
moreover are often difficult to replace 
when time is restricted. 

Particularly is their use to be guarded 
against in connection with safety 
mechanisms for the control of the 
motions, retention, or correct location of 
some mould member. Doubtless every 
mould maintenance engineer will have 
discovered from hard practical experience 
that spring failures are indeed a prolific 
source of trouble, leading to innumerable 
difficulties. It should be borne in mind 
that such springs will have to withstand 
variations in temperature, exposure to 
moisture, chemical action of moulding 
powders, contact with other extraneous 
articles, and, in the case of safety devices, 
considerable strains. It is obvious that 
all these features make for unreliable 
service and non-positive action. 

In most of the instances about to 
be described it is specially pointed 
out that the design and construction 
of the safety mechanisms is of a kind 
not requiring springs of any type, and 
therefore these examples offer good indi- 
cation of the lines of possible develop- 
ment which are thus open to the judicious 
designer, who refuses to be tied down to 
the use of spring members. 

These designs, it should also be appre- 
ciated, are applied to injection moulds 
and intended primarily for controlling 
core pin or core slide movement and 
locations, and to ensure the safe inter- 
action of these members. with related 
mould parts. Furthermore, it is sug- 
gested that these devices may be applied 
with equal facility in any plane which the 
core may have to move, i.e., vertical, 
horizontal, or angular. Moreover, all the 
designs are markedly characterized by 
extreme simplicity, few working parts, 
positive action, freedom from _ serious 
wear or maintenance troubles, and, in 
addition, are all located externally on the 
mould blocks themselves, thereby causing 
no interference with the functioning of 
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* the internal mechanism of the mould 
itself, yet at the same time affording easy 
access for testing and replacement when 
such occasions arise. 


Restricting Movement of a Core Until 
Mould Blocks Have Been Closed 

Fig. 1 shows two diagrammatic views 
of a very useful device which can be 
used in order to prevent a horizortally 
situated core slide or rod from _ being 
moved out of its correct position in the 
movable block until both blocks have 
been brought to the closed position in 
readiness for receiving a moulding shot. 
In other words, the core slide is securely 
held in all positions occupied by the 
movable block after the mould has been 
parted. 

The upper view illustrates the various 
parts of this safety mechanism as fitted 
to the end face of the two blocks. A isa 


steel check lever shaped as shown and 
arranged so as to swivel freely around 
the stationary fulcrum pin B, which is 
screwed down into the side of the mov- 
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able block near its lower edge, as shown. 
To the extreme tip of the upper end of 
the check lever is attached one. end of 
the small tension spring C, which is also 
secured at its other end around the fixed 
pin D. The tendency is for this spring 
to pull lever A over towards the right 
hand. 

The tongued movable core slide located 
within the moving mould block is pro- 
vided with a short cylindrica] extension 
beyond the side of mould. This portion 
overhangs a sufficient distance to allow 
for a shallow slot being machined therein 
at the side nearest the swinging check 
lever A, as indicated. This slot is made 
wide enough for the lever to pass freely 
within. - A stop pin as at F is located 
fixedly in the end of the movable block 
to restrict the movement of the lever A 
towards the right under spring pressure. 

The check lever is also actuated 
throughout a certain stage in the ‘travel 
of the movable block by the contact block 
E, which is fitted within a shallow parallel 
groove formed in the adjacent side face 
of the stationary mould block. This 
contact piece is positioned slightly below 
the core slide and arranged so that its 
hardened and polished rounded end _ is 
able to contact the right-hand side face 
of the lever A. 

The upper illustration shows the posi- 
tion of the check lever A when the mould 
blocks are in the closed position, at which 
stage of the moulding cycle it is only 
permissible for the core to be moved, it 
being thus actuated immediately after an 
injection shot has been made. If the 
core slide withdrawal is delayed until 
after the mould blocks have been opened 
the inner core would foul certain other 
mould members, not here shown, and 
damage would result. With the mould 
blocks in the closed position, it will be 
noted that the contact block E is made 
long enough to bear against the lever A 
sufficiently to push it out of engagement 
with the slot in core slide extension. 

Immediately the mould blocks are 
parted, and the core slide withdrawn, the 
spring C will cause lever A to occupy the 
position indicated by heavy broken lines, 














MARCH, 1945 PLASTICS XXV 
































:| AGREAT STRIDE FORWARD ! 


ed 


NEW standard in fast 
grinding has been set by the 








GARDNER latest High-Speed 
ly Attrition Mill. This revolu- 
> tionary machine effects perfect 
he reduction in far less time and 
ed at less operational cost. Built 
. to GARDNER’S traditional 
lel high level of workmanship and 
Z material, it will run day in, day 
a out, with that freedom from 
is trouble that is a characteristic 
¥ of all GARDNER machines. 
- Write for full particulars. 

i 


An E 
he 
til 


‘ ATTRITION GRINDING MILL 





A LONDON : WM. GARDNER & SONS (Gloucester) LTD., 
t ,’ 
. 0, high Nebo WCT. BRISTOL ROAD, GLOUCESTER. 


Telephone + Chancery 7347. Telephone : Gloucester 2288 (3 lines). Telegrams : ‘Gardner, Gloucester.” 






































xxvi PLASTICS MARCH, 1945 





X-RAY INSPECTION 
EQUIPMENT FOR THE 
PLASTICS INDUSTRY 


SIMPLE - SAFE - ECONOMICAL 


Non-destructive testing by X-rays is as modern as the science of 
plastics itself. As a simple routine measure it has solved the 
inspection problems of an increasing number of industries. View- 
ing under X-rays leaves nothing to chance. Defects which would 
otherwise be hidden are quickly and clearly revealed. To meet the 
vital needs of today quality control by the X-ray method ‘is 
something to be investigated. 
Write today for particulars of the 
“MACRO 100 ”’ industrial X-ray 
unit and its application to the 
examination of plastic mouldings 
and assemblies. 
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and in this situation the lever passes into 
a second shallow slot in core slide exten- 
sion, similar in shape to the one previously 
designated. Thus the core slide is 
effectively retained in its withdrawn posi- 
tion until moulds have been completely 
opened and the finished moulding ejected. 

Before the moving block is returned 
to its closed position, the core slide is 
insertéd into its correct position once 
again by holding back lever A out of 
the second slot, and then allowing the 
lever to engage the first slot coinciding 
with the closed position. By this means 
the core slide will be proof against acci- 
jJental movement due to vibration, or 
jar of the machine motion, and will 
be retained in its proper position, together 
with release of the check upon its move- 
ment being secured when blocks are fully 
closed. 

This, of course, is a spring-operated 
device and on that account cannot be 
regarded as entirely satisfactory, but it 
is one which can be very extensively and 
inexpensively employed, and since there 
are very few working parts little need 
go wrong other than periodical changing 
of the spring. This simple form of 
mechanism can, of course, be located on 
any side of a mould block and not just 
in the vertical plane as here shown. 

Another very simple, yet most effective 
arrangement for performing the same 
functions as that accomplished by the 
mechanism just described and shown in 
Fig. 1 is illustrated in Fig. 2. 

Again this comprises a swinging lever 
substantially the same shape as _ pre- 
viously. It will be noted that this lever 
is fulcrumed near the top edge of the 
moving mould block instead of the 
bottom edge. The fulcrum pin is so 
located, with respect to the vertical centre 
line of the sliding core rod which is to 
be restrained during certain stages of the 
cycle, as to allow the lever to fall 
towards the right hand by reason of its 
own weight. Thus a spring is not 
required. 

The extended portion of the horizon- 
tally situated core rod is also slotted in 
two places on the side adjacent to the 
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lever, allowing this latter member to 
engage therein a suitable amount. A 
conveniently located contact strip is 
secured within a shallow groove machined 
across the end face of the stationary 
block. This contact strip is provided 
with a projecting step which overlaps the 
top face of the swinging lever. Again 
the purpose of this contact strip is to lift 
the lever out of the slotted core rod exten- 
sion when mould blocks are in the closed 
position. 

This mechanism operates in an iden- 
tical manner to that shown in Fig. 1. The 
lever should be left a slack fit over its ful- 
crum stud, and kept well lubricated at 
this point also. The purpose of the pro- 
jecting step on forward end of contact 
strip is to act as a guide for the check 
lever when latter is entering the slot in 
the core rod. The stepped portion will 
maintain lever correctly in line with sides 
of slot. 

Unfortunately, this form of mechanism 
will not operate except in a vertical or 
nearly vertical situation, but within these 
limits will be found very effective and 
easy to install and maintain. Both these 
types of mechanism are so simple and 
practically positive in action that an 
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operator should find it next to impossible 
mistakenly to get the cores wrongly posi- 
tioned whilst mould blocks are opened. 
All the safety device is plainly visible to 
him also, and the maintenance engineer 
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as well as the user will be able to see at a 
glance whether everything is behaving 
properly. Any serious defect will at once 
be apparent. 


(To be continued) 








The Scientist in Post-war Administration 


Prof. Harold Laski, in a lecture on ‘‘ The 
Place of the Scientist in Post-war Adminis- 
tration,’’ arranged by the British Associa- 
tion of Chemists, made a stirring appeal to 
scientists to fit themselves for the work of 
government. 

He defined a scientist as a man who seeks 
to organize the relations between Nature and 
his fellow human beings and to give them 
power to control Nature. To achieve this, 
the co-ordination of all sciences, including 
economics and politics, must be attempted 
on the largest possible scale. The man of 
science must understand the control of 
public affairs and the ordinary citizen must 
be given an insight into scientific methods. 
He deplored the fact that our Civil Service 
is organized on the assumption that science 
and administration are two very different 
things and allots all the power to the 
administrator. 

In industry the position is even worse, for 
scientists are controlled by the financier, 
whose only concern is the making of money. 

Prof. Laski blamed scientists for their con- 
tribution to these tragic situations, He 
accused them of turning their backs on 
Society and its problems. He urged them 
not to leave the education. of the public in 
scientific matters to a Press that is only 
interested in ‘‘ news value ’’! Scientists 
must so change their habits that the public 
no longer look upon them as a race apart. 
The scientist who has changed the face of 
the world in a century must no longer be 
utterly dependent upon the politician and 
the business man. He must no longer be 
devoid of a civic consciousness. Galileo, 
Lavoisier and Priestley could combine the 
functions of a citizen with that of their pro- 
fession, but the narrow specializations of 
modern workers had _ produced serious 
defects, and scientists must acquire a 
breadth of view that would have wisdom as 
well as learning. 

Speaking again of the Civil Service, he 
said that it was generally recognized that 
the quality of applicants for scientific posts 
was poor, and he thought this was due 


largely to the inferior status and salaries of 
scientists in the Government service and to 
their lack of share in shaping policy. 

In industry and in the universities, science 
was controlled by the rich, either by employ- 
ment or endowments, and the scientist 
worked in a mental climate unfavourable to 
their social development. Our ruling classes 
have failed to give science that place in the 
Nation which is its due, and this has affected 
the attitude of the workers towards science, 
Trade Unions have not made proper use of 
science. 

If the scientist is to take his proper place 
in the post-war world, he must recognize 
the social danger of excessive specialization, 
He must learn to co-ordinate, he must recog- 
nize the importance of an abundance for all, 
and not for a few, and he must advocate 
with all his power the need to make scientific 
knowledge a public thing. He must not 
abandon the quest for truth. 

The understanding of science must be the 
spinal column of our educational system. 
We must shape the minds of the post-war 
generations in such a way that administra- 
tion, at the highest level, can be undertaken 
by men with a knowledge of scientific 
method, instead of treating them, in the 
Civil Service, as clerks with a special qualifi- 
cation. There are many of our great 
scientists to-day who could hold their own 
with the best of the Permanent Secretaries 
of the Treasury, and if in future such men 
feel the call to administrative work, they 
should not be denied the opportunity 
because they have not taken a brilliant 
degree in history. 

Another suggestion Prof, Laski made was 
that the high scientific specialist in the Civil 
Service ought to have access to the Minister 
when the non-scientific official rejects his 
advice. 

The scientist of the future must study the 
economic pattern of the society in which he 
functions and get a real understanding of 
the historical background out of which 
public policy emerges. He must have the 
understanding which leads to wisdom. 





of 
to 


ce 
y- 
ist 
to 
3€S 
he 
ed 


of 


ice 
ize 


g- 
all, 
ate 
ific 
10t 









colour or tint 


‘ Cellastine ’ Moulding Powders under normal condi- 
tions can be supplied in any colour to match individual 
requirements for both Injection and Compression 
moulding. Characteristic qualities of ‘Cellastine’ 
Moulding Powders include high mechanical strength, 
toughness, wear resistance, stability of colour, etc. 
if you have a Plastics problem our technical advisory 
staff is ready to place their knowledge and practical 
experience (gained during 25 years) at your disposal. 


TRADE MARK y 


CELLASTINE 
Dyhte 


Sole Manufacturers of ‘ Cellastine’ Moulding Powders and proprietors of the Trade Mark ‘ Cellastine’ 
BRITISH CELANESE LIMITED, CELANESE HOUSE, HANOVER SQ., LONDON, W.! 
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LAMSON PARAGON 
BUSINESS FORM 


_ Service 


EB The SYSTEM _the method 


by which the desired accounting 
or recording purpose is to be 
achieved. 


%* We plan it—or we help you to 
plan it. 


Ei The FORM LAYOUT 


—the layout of the printed forms 
. required to operate the system. 


¥* We design forms for speed and 
convenience in operation. 


El The STATIONERY, 


on which the forms will be printed. 


% As the makers of Britain’s biggest 
range of specialised Business 
Form Products, we are able to 
recommend in each case the type 
of stationery which will give the 
best and most economical results. 


“FORMS ARE TOOLS OF BUSINESS” 


FOR ALL YOUR “FORM” REQUIREMENTS 
CONSULT US 


LAMSON 


SS ee 


PLANNERS AND PRINTERS OF BUSINESS FORMS AND BOOKS 





PARAGON 


LAMSON PARAGON SUPPLY CO LTD - 
Co-ordination” +« PARAGON WORKS, LONDON E16 


“A Ministry of 


i OL + WCASTLE-ON-TYNE 
ASSOCIATED COMPANIES THROUGHOUT THE EMPIRE 
AND THE USA - REPRESENTATIVES EVERYWHERE 

TAS/LP.45 
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NOW LISTEN YOU FELLOWS-— 


what do you want from the 
plastic moulding people ? 


surely it is— 





ADVICE upon which you can rely as to 
the type of Plastic best suited to the 
specification of your job. 


CO-OPERATION in the initial designing 


in order to make the job a sound moulding 





proposition. 


CONFIDENCE that they will suggest 


the most economical and time-saving method 





of production and, above all, give you good 
mouldings and good deliveries. 


‘THEREFORE 
GENTLEMEN YOU SHOULD 
CONSULT 


_CRYSTALATE » 


MOULDERS IN PLASTICS 
SINCE 1899 
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PASCALL TURBINE SIFTER 





@ BETTER PRODUCTS 


Means» Lower costs 


@ LESS LABOUR 


@ INCREASED PRODUCTION 


WRITE FOR LIST P.3 TO :— 





@ LESS FLOOR SPACE REQUIRED 


Ideal for the processing of Synthetic Resins. 


THE PASCALL ENGINEERING CO., LTD. 


TELEPHONES : TELEGRAMS : 
PADdington MANUFACTURERS OF GRINDING, SIFTING & MIXING MACHINERY « Pasenco, 
7236-7 114, LISSON GROVE, LONDON, N.W.I Phone, London.” 





THE No. O “PASCALL” 
TURBINE SIFTER 
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in MOULDS for 
MODERN PLASTICS 
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214/222, Cardigan Road, LEEDS, 
Telephone: LEEDS 52033 


Member of the Gauge and Toolmakers’ Association. 


SON 


FOR BAKELITE 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


APPLIANCE C°17® 
WOOLFOLD, BURY, LANCS 


Telephone : Bury 1560-1 Telegrams :“Bysonite, Bury.” 
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VINYL PRODUCTS, Lrp., 
BUTTER HILL, CARSHALTON 
SURREY . . . Wallington 5333 





London Office: 80, BISHOPSGATE, E.C.2 
London Wall 5310 











SLIDING BLOCKS 


to the specific re- 
quirements of our 
customers 


Makers of all types of 

repetition products 

from the bar in alt 
metals 


M-C-L and REPETITION LTD. 


Pool Lane Langley. Birmingham. 


'B.COLDW 


& SONS WEL 


DIESINKERS, 
MOULDS, 
JIGS. 


89-91, Rockingham Lane, 


SHEFFIELD 




















—--—————— AGENCIES WANTED —— 
AGENTS, with established representation throughout Scotland, 
are open to accept agencies from those in the Plastics trade, 
interested in present and post-war expansion. Box No. 4878, 
c/o ** PLASTICS.” 94/x4290 
LONDON FIRM with wide organisation seeks contact with 
manufacturer of Plastic articles for marketing at home and 
abroad. Please write full particulars to Box No. 5087, c/o 
“* PLASTICS.” 94/10 
PLASTIC RESIN-BONDED PLYWOOD FURNITURE. (ld- 
established-firm of distributors of cffise appliances, excellent 
connections throughout country, seeks agency for exclusive line 
of office furniture from mapufacturer for post- -war development. 
Replies to Box No. 5084, c/o ‘‘ PLASTICS.’ 94 

--- OFFICES, BUSINESSES, PREMISES, ETC. — 
NORTH LONDON SAWMILLERS have premises to let, suitable 
for anyone desiring to erect a wood flour producing mill. 
Appreximately 25 tons weekly softwood sawdust available on 

ICs. 3: 


the spot. Box No,4426, c/o ‘* PLAST 94/385 
NnNacOME cress. Sey: PATENTS —-————--—-———--- 
THE PROPRIETORS OF BRITISH PATENT No. 523,477 are 
prepared to sell the patent or to license British manufacturers to 


work thereunder. It relates to Apparatus for Moulding Plastic 
Materials. Address, Boult, Wade & Tennant, 112, Hatton 
94/9 











Garden, London, E.C.1. 


PRODUCTION CAPACITY AVAILABLE AND 
WANTED 





PLASTICS 





FIRST-CLASS FIRM WANTED, able to produce now, small 
patented article in plastic, for export. Contract for large 
quantities. Write Box No..4818, c/o ‘* PLASTICS.” 94/x4121 
—— SITUATIONS VACANT ———— 
AUTHOR SEEKS COLLABORATOR for book on Plastics which 
will be a serious addition to the literature on the subject. One 
with scientific q 1alifications and actively engaged in the industry 
is desired. Box No. 5086, c/o ‘‘ PLASTICS,” 94/6 
CELLULOID HOLLOW-WARE EXPERT required for new 
department. Must have knowledge of compressed air methods. 
Good position for fully qualified man. Write stating age and 
full experience in confidence. Box No. 198, L.P.E., 110, St. 
Martin’s Lane, London, W.C.2. ‘94/4 
CHIEF OF TEST req: tired by large firm of Plastics manufacturers 
in Home Counties. 4 pplicants must have had plastics experience, 
trained as mechanical engineer, be fully conversant with quantity 
Og Spenacaag provide proof of having held similar post. Salary 
& p.a. 

Applications in writing (no interviews), stating date of birth, 
full details of qualifications and experience (including a list in 
chronological order of posts held) and quoting reference No. 135, 
should be addressed to the MINISTRY OF LABOUR and 
NATIONAL SERVICE APPOINTMENTS OFFICE, ere 
Bank Chambers, Hobson Street, Cambridge. 4/1 
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Situations Vacant—cc nid. 
ESTIMATING CLERK (male) required by manufacturers of 
plastic articles. State age, experience and salary. Box No. 
4751, c/o ‘‘ PLASTICS.” 94/x3917 
YOUNG CHEMIST (B.Sc.) required for North London manufac- 
turing compan: Laboratory experience, preferably in resins 
and/or allied plastics, desirable. A good salary is offered 
ox No. 5085, “* PLASTICS,” 94/5 
SITUATIONS WANTED —————_—_--. 

ARE YOU LOOKING for a Photographer-Artist-Ideas man 
keen to enter the creative department of a progressive plastics 
concern, commencing at £8 p.w.? Ifso, please write to Box No. 
4908, c/o ‘‘ PLASTICS,” 94/x4379 
CHEMIST, 26, B.Sc. pnt A.I.C.,with 4} years’ experience in large 
research and development laboratories of paints and plastics, 
desires responsible position. Box No. 5014, c/o ‘‘ PLASTICS.” 
94/x4fi86 
INJECTION AND COMPRESSION MOULDING EXPERT wishes 
to contact manufacturer or prospective manufacturer who needs 
the assistance of a really keen man with six years of practical 
injection moulding knowledge on 2-4-6 and 8-oz. Reed-Prentice 
machines. The advertiser has 12 years of Mould toolmaking 
and Mould designing experience, possessing thorough knowledge 
of Cellulose Acetate, Vinyl Acetate, Methyl - Methacrylate, 





Polystyrene and Tenite. Good disciplinarian, control mixed 
labour; familiar with the training of unskilled operators into 
efficient maintenance men. Advertiser requires asalary of £1,000 
per annum and is interested only in manufacturers who are keen 
on future gates progress. Write Box No. 5034, c/o 
‘** PLASTIC 94/x4769 
MOULDING “SHOP FOREMAN, compression, seeks similar 
position. 18 years’ practical experience. Goanywhere. Excellent 
references. Replies to Box No. 4554, c/o ‘* PLASTICS.’ 

94/x3356 

—_——_—_—_——— WANTED ——-—-——— - 
ACETATE AND NITRATE sheet off-cuts and scrap urgently 
wanted for work of National importance. We pay top prices. 
LLOYD'S, 72, Bridge Street, Christchurch, Hants. cri f 
Christchurch 504 2/45 
CELLULOSE ACETATE SCRAP AND OFFCUTS wanted to 
de te ALKAN CHEMICALS LTD., 20a, Hendon Lane, 
on, N.3. 98/3956 
WANTED, Bottle Closures, Cream Pots and other containers 
in plastics. Will any firms who can manufacture these lines for 
immediate delivery, and can accept large contracts, please 
communicate with REX CONTAINERS LTD. (branch of The 
Container Reclamation Co.), 21-41, Wellington Road, St. John's 
Wood, London, N.W.8. ‘Phone: Primrose 0015 (4 lines), 
’Grams: Contreclam Phone London. us 94/8 
WANTED TO PURCHASE, hand or mechanically operated 
bakelite moulding presses. Full details of eons type and 
price to a No. 974, 8. C. Peacock, Ltd., , Leigh Street, 
Liverpool, 94/7 
WANTED To PURCHASE, new or second-hand, tensile testing 
machine suitable for plastics and/or synthetic rubber. Box No. 
4761, c/o ‘‘ PLASTICS,” 94/x3972 

MISCELLANEOUS ——-—-———~—~ 
ACETATE OFFCUTS AND SCRAP, also offcuts from other 
thermoplastic materials wanted. Send sample and _ prices. 
Morol Limited, 21, Woodthorpe Road, Ashford, Middlesex. 
94/x4171 

BUYER, interested in large or small quantities of en aircraft 
parts, such as cockpit covers, solid wheels, #” - 14” dia., hollow 
wheels for flying models from 1*- 3’, propellers 1” - 3”. Box No. 
861, c/o ** PLASTICS.” 94/x4188 
OD FLOUR, ungraded, £6 ton at works. 

Minus 100 mesh, 45%. Plus 100 mesh, 17°. Graded, 30/70 
mesh, £8. Graded, 70/100 mesh, £9. Graded, minus 100 mesh, 
£14. COMMERCIAL STRUCTURES, LTD., Staffa Road, 
Leyton, E.10. LEY. 3678. 94/3666 

- CONSULT KAY’S upon plastic adhesive problems. Our research 
laboratories can help you. KAY BROTHERS LTD., Kay- 





borough, Reddish, Stockport. 94/3953 
FACTORY TIME BR RD . Service rental. Phone, 
Vigilant 4731. TIME CORDER, 8 & MAIN- 


° RE 

TENANCE CO., 28, Mayfield Rd., Sutton, Surrey. 101/3531 
CABINETS, Steel Cupboards, Shelving, Safes, Card 

Index Cabinets, Oak Desks, Chairs, Lino, etc., OFFICE 
FURNITURE CO., 184, Vauxhall Bridge Road, London, 
8.W.*. Tel: V, ViCtoria 9770 and 8685, 97/4107 
GRINDING PEBBLES, sea-washed, graded from A to largest 
sizes, to suit manufacturers’ delivery. 
BASIC MINERALS, LTD., 15, George Street, Lee E.C.4. 
97/3851 
IMPREGNATION and coating of fabrics and papers. Also 
cutting and reeling, all expertly done by THE ‘‘TRANSPROOF”’ 
PAPER CUu., Purley Way, Croydon. Telephone CROydon 6157. 
104/3954 


MANUFACTURERS OF PLASTICS interested in the present 
and post-war possibilities of Soft Furnishing (curtains and 
coverings) market are invited to contact Advertisers, Box 
No, 4585, c/o ‘‘ PLASTICS.” 4/3 
MONOMARKS. Permanent London Address, Letters redirected. 
5/-p.a. Write MONOMARK BM/MONO76, W.C.1 98/3952 

MOULDS. —Grained egy ee plates and rollers. J. MARTIN 

8 ick, Manchester, 12. 98/3170 
PLASTIC WASTE. “Customers” materials sorted and ground to 
any mesh, however fine, pis all thermoplastics. Six 





inches fully, equipped. M LTD., 167, Victoria Street, 
London, 8. 98/3955 
PUL a & GRINDING undertaken for the trade, advice 


given and research undertaken at our experimental stations. 
Three fully equipped factories. DOHM LTD., 167, Has 4 
Street, London, 8.W.1. 95/2885 
SHORTHAND in 1 week. ae lesson 3d, DUTTON’S, Fs), 
92, Gt. Russell Street, WLC 
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Tullis Russell + Co.Ltd. 


MAKERS OF 


BODY PAPERS 


FOR THE 


PLASTIC 
INDUSTRIES 
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AUCHMUTY & ROTHES PAPER MILLS 
MARKINCH, SCOTLAND 


LONDON MANCHESTER BIRMINGHAM 
| Tudor Street, E.C.4 372 Corn Exchange Buildings 116 Colmore Row 
Corporation Street 
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Lasso Identification Tape will solve all 
your marking problems and save pounds in 
time and labour. Lasso provides neat filmic Orn . 
markers which can be applied quickly and "TERMINALS 
easily at any point without disconnecting 
the leads. No tools are needed to attach 
it, and it is durable and legible, impervious 
to heat and fluids. 














priority work owing to restrictions on raw materials. 
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Supplies of Lasso Tape are available only for high a 
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bed 





CABLE ASSEMBLIES LTD. (Subsidiary of Herts Pharmaceuticals Ltd.), a 
BESSEMER ROAD, WELWYN GARDEN CITY. 4 








